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TORPEDO  CRAFT:  TYPES  AND  EMPLOYMENT, 

Motto:   Exf^ericntia  Docet 

By  LiEUTiNANT  R.  H,  Jacklson,  U.  S-  Navy, 


The  navy  list  on  July  3,  1899,  showed  that  we  had»  completed, 
tmtMy  torpedo  craft*  and  buildlDg,  thirt) -three  more;  io  all 
pncticaUy  fifty  of  these  vessels. 

It  is  now  time  to  ask  ourselves  what  success  we  have  attained 
with  these  vessels^  and  what  should  be  accepted  as  the  standard 
type  lor  performing  the  functions  reqtiired  for  such  vessels. 

Three  years  ago  a  paper  on  this  subject,  written  by  Lieutenant 
R,  C  Smith,  U*  S.  Navy,  was  published  in  the  Institute;  he 
outlined  the  practices  of  the  builders  abroad  at  that  time,  and 
deduced  from  them,  from  the  conditions  to  be  fulfilled  in  our 
fcrviee,  and  finally  from  what  experience  had  taught  us  with  the 
two  or  three  boats  already  built,  that  two  types  of  boats  were 
cstetiiialt  advocating  the  building  of  only  these  standard  types; 
he  also  poioted  out  some  of  the  objections  that  would  result 
from  great  variety  in  size  and  type. 
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Let  US  then  examine  our  list  of  torpedo  craft  and  see  if 
can  be  classified  into  two  types.     It  will  be  seen  at  once  I 
any  attempt  to  arrange  them  according  to  length,  displacem 
speed  or  armament  is  practically  impossible.     It  is  only  in 
destroyer  class,  where  a  batch  of  sixteen  were  laid  down  at 
time  that  there  seems  to  be  anything  like  a  standard.     Ittl 
class  we  can  say  that  there  are  sixteen  boats  with  displaceit 
of  from  400*420  tons,  with  horse-power  from  7000-8300,  an 
speed  of  30  knots  over  a  30-mile  course.     Having  set  thisf 
to  one  side  as  a  destroyer  class,  there  remains  on  the  list  torpi 
boats  from  46-175  tons,  intermingled  with  destroyers  from 
tons  to  the  standard  destroyer  of  420  tons;  speed  from  2< 
knots ;  and  an  armament  of  torpedoes  and  battery  with  but  1 
more  regard  to  law  and  order,  1 

It  is  natural  that  these  conditions  have  arisen,  and  far  fi 
regretting  that  such  is  the  case^  it  may  prove  to  have  beei 
considerable  benefit  if  properly  considered. 

Some  of  the  reasons  for  our  heterogeneous  collection  of 
pedo-boats  may  be  found  dependent  upon  the  following  ci 
tions : 

(a)  It  was  the  desire  and  policy  of  Congress  to  scatte 
work  throughout  the  country  in  order  to  foster  the  shipbuiM 
policy,  and  to  develop  the  specialty  of  building  small  craft,  T 
allowed  many  small  firms  that  had  but  little  experience  in  btj 
ing  vessels  of  this  type  to  bid  and  submit  plans,  as  it  requi 
but  a  small  plant  to  turn  out  these  vessels, 

(b)  Besides  the  variations  resulting  from  the  acceptance 
plans  of  the  different  contractors,  other  variations  constai 
arose  from  practical  difficulties  met  with  by  the  contractors 
carrying  out  the  specifications.  Some  of  these,  no  doubt,  w 
due  to  lack  of  skill  on  the  part  of  the  contractors,  and  others 
faults  in  the  Department's  designs;  others  possibly  to  a  de! 
on  the  part  of  the  contractor  to  use  a  cheaper  and  possi 
equally  good  design  to  replace  the  more  costly  one  laid  down 
the  Department. 

(c)  Possibly  a  desire  to  build  experimental  types  can  accoi 
for  some  of  the  variations. 

At  any  rate  we  have  them;  and  having  them,  a  close  study 
the  performance  of  the  different  types,  and  their  efficiency  in  t 
special  role  to  which  they  should  be  assigned,  ought  to  give 
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much  valuable  information,  and  3ead  to  the  selection  of  twOp  or 
at  most  three,  types  of  boats  that  can  then  be  standardized  as 
br  as  possible. 

In  order  to  decide  upon  these  types ,  information  may  be 
obtained  from  three  sources, 

FirsL  The  practice  abroad  of  the  leading  powers.  Until 
recently  this  has  been  almost  the  only  source  from  which  con- 
clusions could  be  drawn;  so»  too,  there  ought  to  be  a  perfect 
familiarity  with  the  results  that  are  attained  abroad  with  the 
different  tjpes  in  order  to  more  closely  judge  the  efficiency  of 
otir  own  types. 

Secondly,  The  examination  of  the  performance  of  our  boats 
during  the  Spanish  war,  in  which  they  performed  almost  every 
fimction  except  the  one  which  properly  belonged  to  them — that 
of  attacking  an  enemy's  fleet.  Many  important  lessons  in  con- 
stmcdon  and  engineering  can  be  drawn  from  this  source;  but 
nothing  tactical, 
I  Thirdly.  Consider  the  strategical  points  involved  as  a  result 
^B|f  our  isolated  position,  and  the  requirements  for  torpedo-boats 
^Tiat  are  demanded  thereby.  From  this,  certain  qualities  will  be 
found  as  absolutely  essential  for  one  class  of  boats,  and  certain 
others  as  the  essential  features  of  another.  Knowing,  then, 
what  is  to  be  required  of  the  boat,  an  examination  of  the  per- 
formance of  our  own  boats  and  of  those  abroad  should  enable 
tis  to  select  the  type  of  boat  as  a  standard,  possessing  such  quali- 
ties to  the  highest  degree,  and  all  boats  should  then  be  required 
to  conform  to  this  standard  even  to  the  most  minute  details. 

The  advantage  of  possessing  uniform  qualities  is  even  greater 
in  its  application  to  a  flotilla  of  torpedo-boats  than  when  applied 
to  battleships.  Equal  speed,  steaming  radius,  interchangeability 
of  parts,  all  add  materially  to  efficiency  and  economy  of  the  boats. 
Chssific^icn. — Before  entering  into  an  examination  of  foreign 
practice,  it  would  be  well  to  fix  our  ideas  by  the  selection  of 
certain  standards  of  comparison.  The  following  classification  is 
based  on  the  displacement  as  giving  the  best  indication  of  the  sea- 
going qualities  of  the  boat. 

(a)  Class  O,  Destroyers.  Boats  of  high  speed  over  200  tons 
displacement ;  carrying  guns  and  torpedoes. 

(h)  Class  P*  Sea-going  torpedo-boats  (picked).  All  boats 
over  150  tons:  they  are  capable  of  maintaining  themselves  at  sea 
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as  long  as  there  is  a  demand  for  their  services;  though  on  account 
of  the  relatively  small  number  of  officers  and  men,  and  the 
cramped  quarters,  they  should  be  allowed  to  leave  the  squadron 
and  return  to  port  when  opportunity  oflfered. 

(c)  Class  Q.  Sea-going  torpedo-boats  (questionable).  All 
boats  between  lOO  and  150  tons;  these  boats  are  sea-going,  but 
not  sea-keeping;  two  or  three  days  continuously  at  sea  being 
about  all  they  can  stand. 

(d)  Class  R.  Torpedo-boats  (stationary).  All  boats  under 
100  tons.  They  are  properly  not  sea-going,  as  there  is  certain 
risk  incurred  in  sending  one  to  sea  alone,  especially  for  a  suffi- 
cient distance  to  prevent  her  again  reaching  port  before  foul 
weather  sets  in. 

The  same  letters  are  used  in  this  classification,  by  displace- 
ment, as  are  used  in  the  English  Naval  Pocket  Manual  (where 
the  classification  is  by  length),  by  far  the  most  complete  and 
accurate  list  of  torpedo  craft  now  published. 

The  principal  changes  from  the  tables  given  in  the  manual  are: 
(i)  it  reduces  very  much  Class  P  (sea-going),  also  known  as  sea- 
going torpedo-boats,  throwing  most  of  them  into  Class  Q 
(questionable),  also  known  as  first-class  boats;  (2)  it  very  much 
increases  Class  R  (station  boats).  This  class  embraces  all,  or 
practically  all,  of  the  boats  known  as  second-class,  and  some 
the  so-called  first-class  boats. 

The  following  table  shows  the  classification  more  clearly: 


i 


OlAU, 

DlS[ilAoeineiit, 

Kjune, 

Loose  ClMMlAciitlOil. 

0.... 

309  mod  OT«r. 

Destroyer. 

Deatroyen 

p.*.. 

160-300 

Seft'^oinf^,  }>icked> 

Sea-going. 

Q.... 

100-150 

S«ft*golng,  queatiOQ^ble, 

lat  el&si  aod  sea- going. 

R.,., 

Under  100 

Station. 

and  cl&Bi,  BtatlOQ,  vedette. 

The  Practice  Abroad  in  Torpedo-boat  Construction. 

In  1878  and  1879,  England,  Germany,  France,  and  the  United 
States  built  one  or  more  fast  launches  of  60-100  feet  in  length 
and  as  high  as  22  knots  speed  to  be  fitted  with  Whitehead 
torpedoes.  During  the  next  five  years  two  or  three  100- foot 
boats  were  turned  out  by  Thornycroft  and  Yarrow,  principally 
to  fill  the  orders  of  the  leading  foreign  governments. 

Germany. — ^In  1883  Germany  decided  upon  a  type  of  boat, 
which  was  about  125  feet  long,  85  tons  displacement,  1000  L  H,  R 
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and  19*22  knots,  armed  with  two  H.  R.  C,  and  two  tubes.  In 
the  next  seven  years  she  added  63  of  these  to  her  flotilla. 

In  1892  she  built  sixteen  boats,  144  feet  long  and  1 10-125  tons 
displacement,  speed  25  knots;  and  in  1898  with  152  feet  lengthy 
the  displacement  was  increased  to  140  tons,  apparently  to  obtain 
greater  endurance,  seaworthiness  and  habitability*  Her  policy 
until  1898  had  given  her  but  two  types  of  boats,  sixty-three  of 
the  125-foot  length  (19-22  knots),  boats  distinctly  for  station 
work ;  and  sixteen  abont  125  tons  (25  knots)*  boats  for  operating 
with  squadron. 

In  1898  the  size  increased  to  140  tons,  and  there  are  now 
byilding  eight  of  155  tons  displacement. 

Conjointly  with  the  building  of  these  boats,  Schichau  has  built 
eleven  larger  boats,  known  as  division  boats.  They  have  been 
added  in  the  proportion  of  one  to  each  seven  boats,  and  arc 
SEpposed  to  be  the  fiag-boats  of  the  divisions  as  well  as  to  render 
tid  to  a  certain  extent  to  the  other  boats.  They  are  between 
250  and  300  tons,  speed  increasing  from  21-28  knots,  according 
to  the  date  of  building.  Only  the  last  of  these  boats,  No.  r  r,  has 
hrin  screws;  while  of  the  eighty-five  torpedo-boats  already  men- 
ttoned^  none  have  twin  screws.  The  armament  of  these  boats, 
originally  two  37-mni.  guns,  has  now  been  replaced  by  3»pdr. 
R,  F,  G*  and  .31  caL  machine  guns;  with  two  or  three  torpedo- 
tubes,  according  to  their  displacement. 

There  are  also  twenty  boats  built  by  different  firms  between 
1884  and  1887  that  are  less  than  100  tons  and  have  twin  screws. 

England. — ^England  was  conservative  as  usual.  Her  pioneer 
private  firms  were  selling  boats  abroad  before  she  began  to  bnild; 
bm  with  her  libera!  appropriations,  she  has  carried  the  boats 
forward  more  completely  than  any  other  nation.  The  history 
of  her  policy  will  consequently  be  the  most  instructive. 

Starting  with  86-foot  boats  in  1878,  she  seemed  content  with 
watching  the  results  of  the  efforts  of  her  builders  to  fill  the 
orders  for  one  or  two  boats  for  foreign  governments,  till  in  1885 
ihe  ordered  the  Swift.  150  feet  long,  as  the  first  attempt  to  get 
a  sea-gCMng  boat.  In  1885-86  she  decided  upon  a  type  close  to 
the  type  selected  by  Germany  two  years  before,  L  r.,  125  feet 

ig  with  somewhat  less  displacement  (60-75  tons),  and  ordered 
Ity-seven  to  be  built  at  once. 

The  next  year,  on  account  of  gradually  increasing  speed  ob- 


TORPEDO  craft;  TYPES  AND  EMPLOYMENT, 


tained  by  several  firms,  she  built  a  boat  135  feet  long,  with  speed 
of  23  knots.  In  1887,  Yarrow  sold  a  140-foot  boat,  speed  25 
knots,  to  Spain;  and  Thornycroft  a  slightly  smaller  boat,  speed 
26  knots,  to  Italy.  ■ 

In  1893-95,  England  built  ten  boats  140  feet  long  and  100-iJo 
tons  displacement,  which  she  tested  the  next  year  in  her  squad- 
ron manoeuvres ;  as  well  as  her  seventy  small  station  boats  about 
125  feet  long. 

These  ten  were  the  last  torpedo-boats  built  by  her,  the  de- 
stroyer having  replaced  that  sea-going  boat  for  service  with  the 
fleet,  leaving  her  ten  sea-going  station  boats  of  the  first  class  and 
seventy-five  vedettes  for  harbor  defense. 

Destroyers. — On  account  of  the  unsatisfactory  speed  of  her 
torpedo  gunboats,  England,  whose  role  is  to  protect  the  fleet, 
ordered  (1893-95)  thirty  boats  called  destroyers,  the  role  being 
to  supplant  tlie  gunboat  in  protecting  the  fieet  from  torpedo 
attack;  and  further,  having  sighted  the  torpedo-boat,  to  overhaul 
and  destroy  it.  Thirty  were  built  immediately,  190-200  feet 
long,  220-280  tons  displacement,  and  27-29  knots  speed.  Seven 
slightly  larger  boats  were  built  the  same  year,  length  210  feet, 
displacement  running  up  to  30a  tons»  and  speed  to  30  knots. 

In  1895,  during  the  squadron  manoeuvres,  these  destroyers 
were  tested  with  such  satisfactory  results  that  England  has 
made  no  addition  to  her  torpedo-boats  since  that  time:  but  has 
increased  her  destroyer  flotilla  from  50  in  1895  to  118  in  1900, 
The  only  change  in  type  being  an  increased  size  and  power* 
One  of  her  latest  laid  down  is  as  follows:  Displacement,  420  tons; 
L  H.  P*,  9000:  speed,  33  knots:  armament,  one  12-pdr.,  five 
6-pdrs,,  two  tubes  and  four  torpedoes. 

Among  the  tests  in  1895  was  one  to  prove  the  power  of  the 
destroyer  to  catch  the  torpedo-boat.  Without  any  preliminary 
notice,  twelve  of, the  best  torpedo-boats,  with  a  speed  of  about 
20  knots  in  a  smooth  sea,  were  sent  at  full  speed  toward  port  40 
miles  distant.  After  giving  them  twelve  minutes  start,  the 
destroyers  were  sent  after  them.  The  chase  was  over  in  eleven 
and  one-half  miles,  and  lasted  about  thirty  minutes.  Four  of  the 
boats  escaped,  the  highest  speed  logged  by  them  being  about 
20  knots.  Some  of  the  boats  broke  down,  as  did  two  of  the 
destroyers. 

Good  results  with  the  destroyers  were  also  obtained  in  firing 


TORPEDO  craft:  TYPES  AND  EMPLOYMENT,         7 

at  a  target  when  running  by  at  a  30-knot  speed,  and  in  discharg- 
tQg  the  WTiiteheads  when  running  (roni  20  to  30  knots,  Experi- 
sieots  were  also  made  as  to  the  ability  of  the  destroyers  to  block 
all  the  boats  in  port,  and  protect  a  fleet  passing  along  a  hostile 
coast.  The  results  of  most  of  the  work  in  1S95  were  kept 
coatidential,  but  an  extract  from  a  letter  written  by  a  capable 
naval  officer  who  took  part  in  the  operations  says :  "  The  impres- 
skm  left  on  my  mind  by  the  manoeuvres  was  that  all  the  present 
tfpes  of  boats  are  obsolete,  and  that  probably  no  more  [like 
tiscm]  will  be  built.  But  I  believe  that  boats  of  the  size  of  the 
destroyers  will  take  their  places  in  every  navy/*  This  certainly 
has  been  the  policy  of  Great  Britain.  In  1896,  in  addition  to  the 
fifty  already  turned  out  of  2j  knots,  she  laid  down  thirty  more 
similar  to  the  seven  already  noted,  of  300  tons  displacement. 


IS  I 


FeANCE. — TORPEDO-BoAT  PoLlCY, 

France  in  1878  began  with  an  86-foot  torpedo-boat  of  30  tons 
and  19  knots,  about  like  the  Stiletto  in  our  service,  but  slightly 
smaller*  In  five  years  she  acquired  about  fifty  of  these,  and  has 
built  no  more.  When  new  they  made  from  16-19  knots.  Her 
vedette  boats~i3,  including  7  aluminum  boats  of  60  feet  and  15 
tons  displacement — ^she  has  shown  no  desire  to  increase.  The 
first  type  (10)  she  armed  with  ^^  R.  C,  and  on  the  remainder  she 
lias  pimced  two  i  -pdr  R.  F.  guns,  and  two  torpedo  tubes.  This 
is  now  her  armament  for  all  boats  except  her  sea-going  boats. 

While  she  was  building  her  86-foot  boats,  third  class,  she  also 
1878^3)  turned  out  eighteen  no-foot  boats,  about  the  size  of 
the  Gwhu 

In  1885  she  made  a  large  program  for  accession  to  her  torpedo- 
boat  flotilla,  and  in  the  next  (our  years  added  60  to  this  Gwin 
t>T>c  though  15  feet  longer  and  of  somewhat  less  beam.  All  of 
her  boats  to  this  point  were  second-class  boats  having  less  than 
60  tons  displacement  with  over  100  feet  length*  At  the  same 
me  a  program  was  brought  forward  for  building  a  certain  nmn- 
of  boats  of  tonnage  between  60  and  ioo»  and  length  exceed- 
100  feet.  These  were  to  be  designated  as  first-class  torpedo- 
boats. 

The  type  selected  had  the  following  characteristics:  Length, 
134  feet;  beam,  11  feet;  depth,  7  feet;  tonnage,  67,  and  L  H.  P. 
700  to  give  20  knots  with  single  screw* 
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From  the  experience  obtained  from  these  boats  a  new  type  o 
iirst-class  boat  was  adopted  two  years  later,  with  the  foUowinj 
characteristics:  ti8  feet  long,  13  feet  beam,  Syi  feet  draft,  j\ 
tons,  1300  L  H,  P.,  23  knots  with  two  screws.  The  tnodification 
in  general  terms  being  as  follows:  adding  a  second  engine  0 
same  size,  thereby  doubling  the  L  H.  P.  and  giving  a  speed  of  2^ 
knoU  instead  of  20*  The  boats  now  being  16  feet  shorter,  tw 
feet  more  beam,  ij4  feet  more  draft,  on  about  12  tons  more  dis 
placement.  This  seems  to  have  been  satisfactory  to  the  atithori 
tiei  for  station  work,  as  they  were  gradually  added  unliJ  in  1891 
there  were  sixty- four  of  them  practically  identical  ■ 

In  the  armament  of  these  boats  she  has  been  consistent.       ^ 

The  construction  of  sea -going  boats  began  in  1889.  In  1891 
the  Forban,  built  by  Norman,  led  the  world  with  31.5  knots 
During  this  time  she  built  thirty-fotir  100  to  150-ton  boats,  lengtl 
140-160  feet,  with  every  apparent  variation  in  speed,  armament 
an<l  coal  endu  ranee ^  without  regard  to  dates  of  building.  Th< 
armament  varies  from  two  i*pdrs.  to  three  3-pdrs,,  this  last  bat 
tery  being  put  on  the  smallest  of  the  class;  and  the  tubes  var)in| 
from  two  lo  four. 

Summary. — (a)  Briefly  outlining  the  results  of  France*s  tor 
pedo  policy  it  is  seen  that  commencing  in  1878  she  built  second- 
and  third'clasft  station  boats,  possessing,  in  1885,  fifty  small 
Stilrttoi  and  eighteen  Gwins,  She  then  abandoned  her  Stilettc 
type  and  in  the  next  four  years  added  sixty  to  her  Gwin  type^ 
thottgh  15  feet  longer  and  somewhat  narrower.  At  the  same 
time  ihe  made  her  first  attempt  with  a  first-class  boat,  i  e.,  60-100- 
ton  boati,  and  laid  down  ten  resembling  the  McKenzie,  but  34 
feet  longer  ami  of  a  little  less  beam.  These  were  evidently  fail- 
ure»;  tor  nhortening  the  length  16  feet,  increasing  the  beam  2 
feet,  and  u»inK  twin  screws,  she  has  reached  her  present  type 
wliich  will  be  referrt'd  to  as  the  French  station  type. 

She  iecm«  to  have  been  unable  to  decide  upon  a  sea-going  type. 

Her  present  flotilla  comprises  fifty  Stilettos,  seventy -five  Gwins 
and  ten  McKenzics^  none  of  which  types  she  would  duplicate. 
Also  sixty -three  first-class^  and  thirty -five  sea-going  boats  of  120- 
130  tons  of  questionable  sea-keeping  power  It  may  be  safely 
assumed  that  none  of  these  are  capable  of  remaining  and  operat- 
ing with  the  fleet  I  but  must  always  rest  on  a  station  as  a  base. 

(b)  Germany  seems  to  have  obtained  a  good  type  in  her  sixteen 
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boats  of  125  tons  design,  their  principal  objection  (a  bad  one 
however)  is  that  they  have  single  screws.  Any  boat  required  to 
operate  at  sea  more  or  less  independently  must  have  two  engines 
to  insure  her  safety.  A  torpedo-boat  comes  into  port  under  one 
engine  far  oftener  than  is  supposed, 

(c)  England's  last  sea-going  torpedo-boats  (10)  built  in  1896^ 
about  the  same  size  as  Germany's  {110-130  tons)  boats  but  with 
twin  screws,  were  satisfactory,  but  had  not  the  sea-keeping  power 
demanded  by  her  policy,  nor  could  they  fulfill  the  tactical  demand 
for  the  destruction  of  the  enemy*s  boats,  called  for  in  her  oflfens- 
ive  role.     Hence  her  destroyer 

France,  ever  trusting  in  her  ingenuity  and  theoretical  schemes^ 
which  lean  toward  the  performance  of  miracles,  has  now  directed 
her  attention  to  submarine  marvels,  after  having  created  an  enor- 
mous flotilla  of  small  boats  practically  none  of  which  are  sea* 
keeping, 

Cimcluswn^ — From  all  of  this  we  find  that  a  good  twin-screw 
sea-going,  but  not  sea-keeping,  boat  can  be  obtained  between 
I  io  and  130  tons.  While  the  destroyer  must  be  over  250  tons, 
with  a  tendency  to  increase  its  size,  England's  largest  destroyer^ 
the  Express,  is  420  tons  and  9250  I,  H.  P. 

Having  looked  over  the  navy  list  of  the  leading  powers  of 
Europe  it  is  seen  that  they  have  quite  as  heterogeneous  a  collec- 
tion of  boats  as  are  shown  on  our  own  list  with  the  difference  that 
they  have  large  groups  of  each.  This  does  not  mean  that  they 
have  found  a  need  for  each  group,  but  rather  that  they  represent 
the  costly  steps  leading  to  present  practice.  The  present  practice 
thows  but  little  variety  in  t>^es, 

Tliese  then  are  the  types  that  foreign  practice  would  lead  us 
to  adopt  After  considering  the  information  from  the  other  two 
soufces  we  will  compare  them. 

Sccondly.^ — The  PEftFORMANcE  OF  OUR  OWN  Boats  during 
TfiK  Spanish  War. 

As  the  boats  made  no  torpedo  attack,  the  principal  points  upon 
which  information  can  be  gathered  are,  habitability,  seaworth- 
iness, sea-keeping  power  and  durability*  An  investigation  of 
these  points  will  divide  the  boats  into  station,  and  sea*keeping 
boats;  and  in  addition  the  destroyer  class;  a  brief  record  of  the 
perforaiance  of  the  different  boats  that  took  part  in  the  Spanish 
war  will  be  given,  starting  with  the  smallest  of  the  class. 


to 
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The  Gwin  and  Talbot,  sister  boats  of  46  tons  displacefnent,  or 
engine,  one  boiler,  and  speed  20  knots,  arrived  at  Key  West  tl 
middle  of  July,  having  come  down  through  the  canals  as  far  i 
Ocracoke  inlet.  The  McKee,  a  boat  of  the  same  class,  excej 
that  she  is  equipped  with  two  boilers,  came  at  the  same  tim 
About  the  first  of  August,  in  response  to  the  restlessness  of  the 
commanding  officers,  they  were  sent  out  on  the  blockade  off  tl 
north  coast  of  Cuba  from  Cardenas  to  Cay  Frances,  Their  spi 
cial  function  was  to  pass  in  among  the  shallow  inlets  behind  tl 
Keys  and  capture  and  destroy  all  cargo-boats,  sloops,  schoon^ 
and  fishermen  suspected  of  rendering  assistance  in  dischar^ifl 
the  cargo  of  blockade  runners.  The  steamers  entering  thes 
ports  could  not  get  up  to  the  towns  for  lack  of  water,  yet  coul 
remain  concealed  behind  some  of  the  Keys  till  discharged.  Th 
Foote  and  Cushing,  140  and  105  tons  respectively,  twin  screw 
and  two  boilers,  were  also  on  this  expedition.  It  was  expecte 
that  large  ships  of  the  blockading  squadron  would  be  found  i 
the  neighborhood  J  from  these  supplies  were  to  be  drawn*  an 
upon  them  they  could  depend  for  defense  from  the  Spanish  gur 
boats,  of  which  there  were  several  in  the  principal  ports,  Thes 
parent  ships  turned  out  to  consist  of  one  or  two  auxiliary  con 
verted  yachts  that  were  but  poorly  equipped  with  coal  and  watet 
and  even  they  were  soon  separated  from  the  boats.  The  Talbo 
having  smashed  in  her  bow  in  a  night  collision  while  carryinj 
despatches,  the  other  boats  cruised  in  pairs  among  the  Keys 
chasing  and  capturing  all  the  craft  that  dared  appear,  even  ii 
sight  of  gunboats  that  usually  contented  themselves  with  pour 
ing  dense  volumes  of  smoke  from  their  funnels  upon  sighting  thi 
torpedo-boats*  The  gunboats  ordinarily  lay  alongside  of  thi 
docks,  content  to  be  let  alone.  I 

On  this  cruise  one  of  the  torpedo-boats,  having  but  a  singtc 
boiler,  was  troubled  with  a  kaky  tube.  So,  lying  under  Piedras 
Key,  she  cut  out  and  replaced  the  tube  and  brought  off  in  boat* 
enough  water  from  a  cistern  on  that  island  to  again  fill  the  boiler. 
Just  how  long  these  little  craft  could  have  remained  on  this  sort 
of  duty  it  is  difficult  to  say,  as  any  passing  vessel  could  supply 
them  with  coal  and  water  and  a  little  hard  bread  and  canned  meat. 
When  they  returned  from  the  blockade  on  the  loth  of  August, 
the  preliminaries  of  peace  having  been  arranged,  they  could  cer- 
tainly have  remained  a  week  longer  without  any  additional  sup- 
plies. 
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Tlicse  boats  then  showed  their  ability  not  only  to  operate  from 
a  fixed  base  such  as  Key  West,  but  also  to  utilize  the  larger  ves- 
kIs  on  the  blockade  as  a  base,  and  efficiently  carried  out  the  role 
of  ihallow  draft  gunboats  in  passing  among  the  Keys  and  sup- 
pressing all  commerce  across  the  interior  waterways,  though 
the}'  were  never  designed  for  this  work, 

CusMng,  Ericsson,  and  Morris,    These  somewhat  larger  sta- 
ticKJ  boats  did  not  have  verj^  much  duty  during  the  war.    The 
Citshing  and  Ericsson  saw  such  very  hard  despatch  duty  just 
before  the  war  as   to  necessitate  very  extensive  repairs.     The 
Cashing  accompanied  the  other  boats  on  the  blockade  on  the 
frst  of  August,  and  stayed  out  until  the  boats  were  recalled  from 
the  btockade-    The  Ericsson,  though  constantly  breaking  down, 
md  retuining  to  port^  scored  a  point  in  being  the  only  torpedo- 
boat  on  the  scene  of  action  on  the  day  of  the  Santiago  fight 
This  was  due  more  to  the  ingenuity,  patience*  and  perseverance 
of  ber  commanding  officer  than  to  any  good  quality  of  the  boat. 
Tbc  Morris  did  not  arrive  till  near  the  end  of  the  war  and  did  not 
leaTc  Key  West 

The  Foote  and  the  Winslow  went  out  on  the  blockade  of  Ma- 
tanzas,  Havana,  and  Cardenas  at  the  outbreak  of  the  war.  The 
Winslow^s  career  was  about  finished  on  the  tenth  of  May  when 
she  was  disabled  by  the  gunboats  at  Cardenas*  She  had  seen 
severa]  days  of  service  on  the  blockade  up  to  this  time. 

The  Foote  remained  on  the  blockade  for  about  seven  weeks, 
coming  in  twice  for  mail  and  despatches  and  fresh  food  for  her- 
telf  and  the  other  ships  occupying  that  station.  She  was  then 
withdrawn,  being  relieved  by  the  Leyden,  After  about  two  weeks' 
aircfliauling  at  Key  We^t,  principally  renewing  the  boiler  fronts* 
she  was  again  ready  for  work;  but  was  not  sent  out  again  till 
August  w  hen  she  returned  to  the  blockade  of  Cardenas  and  ports 
to  the  eastw^ard  as  already  stated.  She  remained  there  till  re- 
called at  the  end  of  the  war. 

Porter  and  Dupont.  These  two  boats  were  at  Key  West  at 
the  outbreak  of  the  war.  They  went  on  the  blockade  as  did  all 
the  others.  But  the  Porter  was  then  assigned  as  a  despatch  boat  to 
the  New  York,  and  the  Dupont  soon  returned  to  Key  West,  where 
ihc  was  held  in  reserve  by  the  station  ship  for  despatches.  The 
Duponi  made  two  long  trips,  accompanying  a  squadron  to  Cien- 
(uegos,  and  going  out  to  meet  the  New  York  on  another  occa- 
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mm.  She  was  alKi  at  GuantBaaiiio  at  the  ad  of  tbe  wan  Her 
reeond  for  itcamiiig  dnriiii^  tbe  war  was  about  9000  m3es^ 

The  record  ior  ftasdufecss^  sca-lcecpaig  povpo-,  and  gcucial  ex- 
ceBcflcg  ixloiigi  to  die  Porter,  wfaich  bdd  tfie  i^cord  of  12,900 
flulet  of  war  service,  oo  dcspalcJi  and  blodouk  dn^^  without 
other  rcpatn  thm  those  made  hf  die  force  oo  board*  About  the 
2och  of  Jtd>-  she  went  nofth  for  general  lepalis,  and  a  complete 
overfaattKog^,  h^  boilers  bavnig  reached  tfidr  timit  of  endmance. 

Thtnlly- — Strategical  ahd  Tactical  Demands, 

The  West  Indi^  has  ever  fttmkhed  a  battle*field  for  naval 
war?;  and  so  wiH  it  be  in  our  u^ct  war.  The  importaiice  of  be- 
ing able  to  control  i^  waters  will  be  donbly  accenmated  bv  the 
need  of  controlling  the  Nicaragua  caxtaL 

Destroyers. — The  fleet  of  battleships  must  be  maintained  in 
tb^e  waters,  and  their  safety  from  torpedo  attack  by  the  enemy 
must  be  insured  by  the  destroyers.  So  that  a  flotilla  of  these  in 
the  proportion  of  two  for  each  battleship  would  be  a  fair  allow* 
ance.  They  must  possess  the  speed  suflSctcot  to  catch  a  25-knot 
tarpedo*boat,  and  the  sea-endurance  to  remain  with  the  fleet  with- 
out being  a  constant  source  of  anxiety  to  the  commander-in- 
chieL  A  small,  but  powerful  battery,  and  comfortable  quarters 
for  the  crew  arc  the  essentials.  Two  torpedoes  furnish  a  suffi- 
cient armament  to  give  all  of  the  moral  effect  of  the  torpedo- 
boat-  Moreover  two  torpedoes  carefully  fired  would  be  as  good 
as  half  a  dozen. 

Sea-Keeping  Tarpedo-Boat^—ln  addition  to  this  flotilla  of  de- 
stroyers associated  with  the  fleet  of  battleships,  the  commander- 
in-chief  needs  an  offensive  weapon  that  can  be  used  against  the 
hostile  squadron  which  may  be  operating  in  some  portion  of  the 
West  Indies  or  which  is  making  a  feint  at  some  point  along  the 
coast.  This  may  be  only  a  detached  squadron;  yet  something 
must  be  done  to  meet  it 

Twenty  sea-keeping  torpedo-boats  such  as  the  Porter  can  be 
made  to  cover  long  distances  at  good  speed,  without  bdng  seen ; 
make  an  attack  and  disappear,  leaving  the  enemy  in  such  a  de- 
moralized state  that  they  will  fall  back  on  their  base,  or  at  least 
withdraw  from  that  vicinity.  Their  employment  as  mounted  in- 
fantry and  Hght  artillery  combined  would  in  the  hands  of  an  en- 
ergetic commander-in-chief  be  most  demoralizing. 

Stati&n  Boats. — Turning  next  to   boats  of  limited  endurance 
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which  should  be  classilied  as  station  boats,  they  can  be  tactically 
classiAed  under  two  heads,  (a)  Sea-going,  capable  of  continuously 
operating  for  two  or  three  days  at  a  moderate  distance  from  the 
To  this  class  belong  the  Gushing,  Ericsson,  Morris,  and 
the  Winslow*  They  are  capable  of  selecting  any  point  on 
the  coast  as  a  base»  and  can  be  rapidly  mobilized  at  such  point  if 
scattered  along  our  entire  coast-line  of  a  thousand  miles* 

(by  Station  boat^  whose  operations  are  practically  limited  to  a 
stogie  night's  attack,  designed  as  a  part  of  the  coast  defense  sys- 
tem, operating  through  the  inland  waterways  from  Lake  Erie  and 
BoEsai-ds  Bay  to  Fernandina,  Fla,  Boats  of  this  class  are  the 
Talbot  and  the  McKenzie,  the  Gushing  being  almost  too  large  for 
siKh  work.  The  number  of  these  boats  required  should  be  suffi- 
dent  for  the  defense  of  Massachusetts  Bay,  Narragansett  Bay. 
New  York  Bay,  Delaware  Bay,  Chesapeake  Bay,  Charleston, 
<^Teston,  San  Francisco  Bay,  and  Puget  Sound.  A  pair  of 
diese  boats  at  each  of  these  points  would  give  a  certain  feeling  of 
pmtection  to  the  people,  and  liberate  more  valuable  and  powerful 
fessels  for  offensive  operations.  With  the  ten  monitors  now 
cotnplete  or  building  distributed  at  these  same  points,  the  Secre- 
tary of  the  Navy  would  be  able  to  give  a  satisfactory  answer  to 
the  clamor  for  local  protection.  In  the  case  of  imminent  danger 
St  any  point  on  the  coast  this  force  could  be  concentrated  to  re* 
stst  such  attack,  though  this  movement  could  not  be  rapidly  ef- 
fected. We  already  have  the  ten  monitors  which  are  especially 
fitted  for  this  role;  and  the  cost  of  sixteen  more  Talbots  would 
be  about  one-fourth  the  price  of  one  battleship* 

Having  now  examined  the  three  sources  of  information  we  can 
apply  our  knowledge  to  the  selection  of  types  having  due  regard 
to  the  role  which  each  type  will  be  called  upon  to  play  in  actual 
wax. 

In  order  to  have  present  practice  abroad  in  a  readily  available 
form  the  following  table  has  been  arranged  which  is  fairly  accu- 
rate, the  conflicting  sutements  of  the  different  sources  of  infor- 
mation upon  this  subject  making  it  very  difficult  to  obtain  correct 
dat^ 
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36 
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Requiremekts  of  Destroyers. 

Speed^ — The  boat  must  have  sufficient  speed  to  overhaul  a  tor- 
pedo-boat and  disable  hen  It  is  well  to  remember  that  at  night 
the  discovery  will  be  made  at  dose  range,  and  but  a  slight  su- 
periority in  speed  will  be  sufficient  to  enable  the  destroyer  to  close 
sufficiently  to  prevent  the  boat  from  eluding  her,  and  enable  the 
gun  captain  to  hit  his  indistinct  and  difficult  target.  The  fiare 
from  the  stack  of  the  fleeing  boat,  when  she  is  pressed  to  her 
limit  of  speed  will  materially  assist  the  destroyer  unless  the  rain, 
snow,  or  fog  intervenes.  In  daylight  the  discovery  of  the  torpedo- 
boat  is  not  likely  to  be  made  at  more  than  five  or  six  miles,  so 
that  a  diflference  in  speed  of  three  knots  would  give  the  destroyer 
the  necessaiy  superiority.  A  speed  of  28  knots  that  can  be  main- 
tained for  six  hours  is  sufficient  for  all  purposes,  and  gives  a  surer 
indication  of  the  value  of  the  boat  than  a  delusive  32  knots  with 
bottled  up  steam  over  the  measured  mile.     To  attain  this  result 
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the  machinery  must  not  be  shaved  too  light.  The  results  of  the 
prrformance  of  some  of  these  boats  abroad  during  the  last  year 
iDdkate  that  the  factor  of  safety  is  too  small,  and  that  the  number 
of  revolutions  allowed  is  beyond  safe  practice,  making  the  strain 
on  the  moving  parts  tremendous;  any  slight  flaw  in  forging  or 
tempering,  and  the  engine  room  is  a  wreck^ — if  there  is  no  worse 
result  Let  us  not  be  carried  away  by  the  desire  for  the  fastest 
boat  in  the  world.  Moderate  revolutions  and  steam  pressure  and 
stanch  machiner>^,  and  we  can  challenge  the  speeds  shown  in  the 
table  and  feel  that  we  have  the  better  boat. 

Armament ^ — Five  6-pdrs,,  one  12-pdr.,  two  tubes  and  two  tor- 
pedoes* 

The  argument  in  favor  of  this  batter)*  is  found  under  the  head 
of  Criticism  on  Ordnance. 

From  the  table  it  is  seen  that  our  armament  is  still  the  equal 
of  any  nation,  and  superior  to  most,  except  in  the  number  of  tor- 
pedoes carried  on  board.  It  is  well  to  bear  in  mind  that  some  of 
the  boats  do  not  in  practice  carry  both  torpedoes  and  guns;  one 
or  the  other  is  left  ashore. 

A  liberal  allowance  of  coal  and  water  must  be  carried,  remem- 
bering that  at  night  the  boats  must  be  actually  cruising.  During 
the  day  by  running  slow  under  one  engine  and  carefully  tending 
the  two  large  distilling  plants  that  are  needed  she  can  replenish 
her  water  supply.  In  case  of  necessity  coat  and  water  can  be 
supplied  from  the  big  ships  such  as  the  New  York,  and  the  dis- 
tiller ship;  but  it  is  best  to  be  self-supporting  as  weather  and  un- 
usual ctrctunstances  may  make  assistance  impossible. 

Displacement. — Before  deciding  upon  the  size  it  is  well  to  bear 
in  mifid  the  two  distinct  roles  in  which  the  destroyer  appears. 

First.  She  is  a  terror  to  all  torpedo-boats;  her  powerful  bat- 
irry,  relatively  high  speed  in  all  weathers,  and  shallow  draft  leave 
them  but  little  hope  for  escape,  unless  a  lucky  shot  at  long  range 
disable  hen  In  this  role  she  acts  as  the  night  policeman  for  the 
fleet,  casing  the  ner\*es  of  the  battleship. 

Secondly,  and  this  is  a  point  that  is  likely  to  be  forgotten*  she 
is  a  terror  to  the  enemy^s  fleet;  for  not  only  does  she  cany^  the 
same  torpedoes,  and  will  appear  from  more  distant  points,  but  she 
stin  retains  that  essential  element  to  successful  attack  by  surprise, 
a  relatively  small  size  and  consequent  invisibility.  It  is  the  fail- 
mie  to  recognize  this  essential  quality  that  has  led  to  the  advance- 
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ment  of  a  type  of  boat  of  600-800  tons  displacement,  which  is 
based  on  the  sound  doctrine  **  the  bigger  the  better  "  when  coal 
endurance,  stanchness,  comfort,  and  speed  are  the  qualities  de- 
sired. The  "long  low  rakish  craft,"  this  invisible  terror  of  the 
seas,  must  be  retained,  as  in  the  piratical  days  of  old,  to  destroy 
a  few  and  strike  consternation  to  the  hearts  of  all 

We  have  reached  the  happy  result,  but  the  outside  limit,  in  out 
420-ton  destroyer.  It  is  weU  to  remember  that  foreign  practice 
tried  this  800-ton  boat  several  years  ago  in  their  "  avisos  "  and 
scouts,  which  were  afterwards  abandoned,  and  then  developed  the 
torpedo*boat  to  its  present  size.  By  examination  of  the  table  it 
will  be  seen  that  even  now  we  lead  all  other  powers  in  the  dis- 
placement adopted. 


TORPEDO-BOATS,   CLASS  P. 

Requirements. — ^Only  sufficient  speed  is  needed  in  vessels  of 
this  class  to  make  it  possible  to  overhaul  and  attack  a  distant 
fleet  cruising  at  a  moderate  speed.  Twenty  knots  is  thought  to 
be  a  good  sustained  speed  for  an  all-night  run  in  moderate 
weather.  This  would  give  a  25-laiot  speed  for  the  dash  to  es- 
cape after  the  attack.  A  boat  that  can  be  rehed  upon  to  do  this 
should  be  able  to  maintain  a  speed  of  25  knots  for  six  hours  in 
smooth  water. 

A  flotilla  of  these  boats  would  temporarily  accompany  the 
squadron  till  the  commander-in-chief  decided  upon  the  point  of 
attacks  or  received  information  of  the  enemy  which  would  permit 
a  blow  from  tliis  mobile  arm  of  his  fleet  After  the  attack  the 
flotilla  would  probably  return  to  the  nearest  base.  They  are  ex- 
pected to  join  the  fleet  whenever  needed,  and  to  remain  till  the 
attack  has  been  pressed  home.  But  the  admiral  would  leave 
them  resting  on  a  convenient  base  till  the  time  seemed  ripe  for 
the  blow. 

The  armament  thought  best  is  three  S.  A.  6-pdrs.,  two  tubes, 
and  two  torpedoes.  The  reason  for  this  selection  is  found  under 
Criticism  on  Ordnance. 

Displacement. — The  displacement  must  be  kept  as  small  as  is 
consistent  with  sea-keeping  power.  These  boats  must  be  able 
to  keep  with  the  squadron  through  all  weather;  and  have  a  crew. 
coal,  and  water  sufficient  to  be  counted  on  for  a  week,  and  still 
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he  able  to  return  to  port.  The  Porter  seems  to  have  been  able 
to  fulfill  these  cooditions  under  the  test  of  war;  yet  no  smaller 
boat  seemed  to  be  able  to  come  up  to  this  requirement,  so  that 
165  tons  seems  to  reach  the  sea-keeping  power  combined  with  a 
size  that  permits  of  a  successful  surprise  in  a  night  attack.  Great 
Britain  alone  has  recognised  that  boats  of  a  smaller  type  than 
this  fail  to  attain  this  sea-keeping  requirement.  She  reported 
adversely  upon  her  largest  torpedo-boats  in  1896,  and  since  then 
baa  built  nothing  smaller  than  the  destroyer.  The  table  shows 
that  France  and  Germany  are  trying  150-ton  boats^  their  first 
venture  in  boats  of  such  great  displacement,  France,  alone,  with 
her  desire  for  the  marvelous,  stipulating  a  speed  of  30  knots. 
Twenty-five  knots  maintained  speed  answers  all  requirements. 
The  table  shows  that  for  our  165- ton  boat  the  armament  is  su- 
perior to  that  of  any  boat  abroad ;  but  three  6-pdrs.  would  make 
her  a  Tartar  for  destroyers  and  small  gunboats. 


Station  Boats,  Class  Q. 

There  does  not  seem  to  be  any  need  for  this  class  in  the  scheme 
for  coast  defense,  and  they  are  not  sufficiently  powerful  for  of- 
fense. So  that  though  the  ten  that  we  have  thus  far  acquired  are 
quite  useful  for  drills  and  exercises  in  our  home  ports,  and  will 
make  good  station  boats  for  the  West  Indies,  there  seems  to  be 
no  reason  for  duplicating  any  of  the  six  types  represented  by  the 
ten  boats  in  this  class. 

As  for  the  Manley  no  one  seems  to  know  for  what  she  was 
designed  or  why  she  was  bought.  Possibly  it  was  to  give  us 
wrinkles  in  design  and  construction.  This  was  a  reason  that  I 
heanl  advanced  for  the  purchase  of  the  Somers.  This  boat,  150 
lons^  has  but  a  single  screw,  and  when  the  attempt  was  made  to 
bring  her  over  she  leaked  so  badly  as  to  require  her  return  to 
port  After  the  war  she  was  brought  over  in  a  freight  steamer. 
She  has  the  lines  typical  of  all  the  Elbtng  boats.  She  carries  an 
underwater  bow  tube,  which  may  have  been  the  cause  of  her 
trouble.  At  any  rate  Germany  has  lost  three  boats  by  founder- 
ing at  sea,  and  it  is  tlioughi  that  they  were  on  these  lines,  though 
smaller.  In  the  latest  sea-going  German  boats  there  is  no  sub- 
merged bow  tube  and  no  forward  conning  tower. 
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Station  Boat,  Class  R, 

As  already  stated,  tweiitj^  boats  of  the  Talbot  type,  with  a  i-pdr, 
forward  and  a  machine  gun  aft  would  cover  the  conditions  for  the 
defense  of  the  waterways  and  harbors. 

Having  decided  upon  our  general  type  let  us  examine  the  de- 
tails of  construction,  equipment,  etc.,  on  board  our  boats  to  see 
if  they  have  stood  the  best  test  of  their  value,  viz.,  satisfactory 
results  on  boats  in  commission.  This  examination  will  be  taken 
up  according  to  the  classification  by  departments  on  board  ship. 
The  writer  is  encouraged  to  make  this  minute  and  detailed  ex- 
amination by  the  generous  desire  shown  by  the  bureaus  con- 
cerned to  make  the  changes  suggested  and  remedy  tlie  faults 
where  a  remedy  could  be  pointed  out. 


Detailed  Criticism  and  Comparison  of  Certain  Points  in 

Construction. 

In  no  way  is\he  difference  between  an  experienced  builder  and 
the  novice  so  evident  as  in  the  details  of  hull  construction,  and 
its  fittings,  and  in  the  use  of  some  little  device  learned  by  exper- 
ience, which  often  adds  materially  to  the  efficiency  and  comfort 
of  the  boat. 

Consequently,  the  writer  does  not  believe  that  any  detail  is  too 
trifling  to  criticise,  especially  if  a  remedy  is  easily  found.  A 
striking  example  will  first  be  given  to  illustrate  the  point,  before 
going  into  an  enumeration  of  details. 

A  large  ventilator  was  placed  over  a  cabin  in  order  to  give 
fresh  air  to  the  sleeper.  The  result  was  a  wet  bunk  all  the  time; 
at  sea  it  was  salt  water;  in  port,  rain  or  sweat  from  the  plate  on 
the  inside.  In  practice  the  bottom  of  this  ventilator  was  kept 
lightly  closed  by  a  plate,  and  a  canvas  hood  placed  on  the  outside 
when  going  to  sea. 

Vmtilators. — Experience  would  indicate  that  all  attempts  to 
ventilate  compartments  by  means  of  small  ventilators  are  failures, 
The  discomforts  and  damage  inflicted  by  salt  water  and  rain 
more  than  offset  the  possible  advantage  of  these  few  small  air 
pipes.  The  only  exception  to  this  is  for  the  compartment  con- 
taining the  closets,  where  there  is  usually  little  to  spoil  by  salt 
waten 

With  this  exception,  there  should  be  no  opening  in  the  deck 
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one  end  of  the  boat  to  the  other  except  hatches  and  coaJ- 
r  scuttles.     The  hatches  should  be  arranged  with   some 
dr>icc  allowing  them  to  remain  open  and  yet  keep  out  rain  and 
spnv,  even  though  occasional  seas  sweep  on  board. 

On  one  of  the  boats  of  the  Win  slow  type,  canvas  hoods  were 
fined  over  the  hatches  of  the  principal  compartments  {L  f;,  the 
Itriiig  spaces  and  the  engine-rooms),  which  were  lashed  around 
^liatdi  coaming  and  carried  up  about  two  feet,  and  the  opening 
left  on  the  !ee  side.  These  were  only  put  on  in  bad  weather. 
An  otcellent  device  is  found  on  some  boats.  The  hatch -hood  is 
a  quadrant  of  a  cyHndrical  section,  one  side  fitting  over  the  hatch, 
iod  ihr  other  open  to  the  air,  ordinarily  looking  forward.  The 
tipper  half  of  the  periphery  opens  or  closes  by  a  sliding  shutter* 
Siutters,  either  sliding  or  swinging,  can  also  be  fitted  to  the  side 
thit  looks  forward. 

The  advantages  of  this  arrangement  are  that:  (i)  In  fair 
Heather  the  sliding  top  can  always  remain  open  unless  the  sea 
ifonid  enter  a  hatch  with  iS-inch  coaming;  (2)  in  falling  weather, 
bf  hiiiting  over  the  sliding  shutter  at  top,  and  shifting  hood  so 
ihit  the  side  opening  looks  to  leeward,  no  water  will  enter.  In 
ordmarily  good  weather,  with  shdjng  shutter  on  top  hauled  back 
and  side  shutter  open,  entry  and  exit  are  in  no  wise  impeded. 
With  an  ordinary'  cowl  the  hatch  cannot  be  used  for  this  pur- 
pose. This  hood  of  course  having  a  rectangular  base*  has  only 
Rtror  positions,  abeam,  and  fore  and  aft ;  but  its  efficiency  seemed 
Iffc  reduced  thereby;  while  its  usefulness  in  all  weather  rccom- 
lucnds  it  greatly.  They  should  undoubtedly  be  fitted  to  each 
img  compartment,  and  seem  to  be  equally  adaptable  as  hoods 
for  blower-engines  in  firerooms.  When  fitted  over  blowers 
ihty  should  have  light  wire  screens,  say  a  2- inch  mesh,  to  prevent 
ligiial-flags  and  wash-clothes  from  going  into  the  blower. 

Each  linog  space  should  have  two  openings,  to  facilitate  exit 
nd  also  to  give  proper  ventilation.  For  the  two  principal 
tpaces,  the  cabin  and  the  crew's  space,  the  conning  tower  can 
he  uttltzed  for  one  of  these,  and  a  hatch,  as  above  described, 
lor  the  other*  If  an  old-fashioned  windsail  is  then  rigged  in 
the  hatch  or  tower,  as  best  serves,  ^  good  supply  of  air  will  be 
insured  in  these  two  compartments  in  practically  any  weather, 
i  condition  that  has  often  been  denied  our  boats.  A  scant  supply 
of  air  at  115  degrees,  and  that  mixed  with  salt  water,  will  lay 
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low  the  toughest  mariner,  and  result  in  a  short  time  in  a  Ah 
abled  crew  and  boat  Few  of  the  boats  during  the  war,  whe: 
subject  to  these  conditions,  could  boast  of  a  man  who  had  nc 
been  seasick. 

The  air  ports  on  the  sides  abreast  the  living  quarters  are  ver 
convenient,  and,  when  reasonable  care  is  taken  to  renew  th 
gaskets  when  softened  by  heat  or  oil,  are  satisfactory. 

Referring  again  to  the  ordinary  round  top  cowl  or  hood*  a 
objection  to  it  was  noticed  which  may  be  new.  When  a  ma 
is  feeling  his  way  along  the  deck  at  night  in  rough  weather  an 
has  seized  the  rim  of  the  cowl,  instead  of  getting  support  fror 
it,  the  cowl,  revolving  from  his  weight,  has  sent  him  stumbliu] 
against  the  rail  with  the  roll  of  the  boat;  on  one  occasion  th 
cowl  came  off  and  the  man  was  with  difficulty  saved  from  gajg| 
overboard.  H 

Clear  Decks* — While  on  this  subject  of  ventilation  and  ded 
openings,  too  much  stress  cannot  be  laid  upon  the  necessity  fo 
clear  decks.  There  should  be  no  openings  in  the  decks  excep 
for  the  blowers,  the  passage  of  men  below,  the  coal  scuttles 
and  a  large  hatch  over  each  engine.  All  these,  when  closed 
should  oflFer  an  easy  gangway  for  travel  fore  and  aft,  Especi 
ally  should  this  be  true  of  the  coal  scuttles  and  engine-roon 
hatches,  A  satisfactory  scuttle,  flush  with  the  deck  and  rea 
sonably  tight  when  cared  for,  is  a  rectangular  brass  plate  helc 
down  by  dogs  against  a  rubber  gasket  fitted  in  a  score  arounc 
scuttle,  A  passage  along  the  decks  of  some  of  our  boats  on  5 
dark  night  is  at  the  imminent  risk  of  going  overboard,  to  sa^ 
nothing  of  the  condition  of  shins  which  is  sure  to  exist  as  i 
result. 

Deck  Coverings — After  a  good  deal  of  experimenting  on  th< 
suitable  covering  for  the  deck  the  choice  now  seems  to  lie  be- 
tween linoleum  and  gratings.  The  most  satisfactory  result  has 
been  obtained  by  laying  gratings  along  the  line  of  traffic  for€ 
and  aft,  and  holding  them  down  by  movable  cleats,  so  that  thej 
can  be  taken  up  without  much  trouble,  and  yet  will  not  wash 
overboad  in  a  sea-way.  In  case  of  abandoning  the  boat  these  are 
useful  as  life-rafts,  as  they  can  be  loosened  in  a  moment. 

The  only  advantage  possessed  by  linoleum  over  gratings  is 
a  reduction  in  weight,  and  this  is  not  great;  its  disadvantages 
are;  (l)  lack  of  durability,  being  easily  punched  full  of  holes  and 
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torn  around  the  edges;  (2)  difficulty  in  securing  it  to  the  deck, 
as  on  any  other  than  flat  deck  boats  the  first  sea  will  catch  under 
a  loose  edge  and  rip  up  a  whole  sheet.  It  then  requires  a  dry, 
warm  day  to  stick  it  down.  Also,  if  water  lodges  under  it^  the 
deck  will  rust  badly,  Theiip  over  the  fireroom,  the  different 
Goefficietit  of  expansion  of  the  linoleum  and  steel  will  always 
loosen  those  sheets. 

Linoleum  has  been  satisfactorily  used  as  follows: 
On  the  Talbot  class  by  holding  the  strips  over  boiler-room 
down  by  one-quarter  inch  strips  of  steel  along  the  edge  secured 
through  the  deck  by  round-head  stove  bolts.  This  system  could 
be  applied  throughout,  using  galvanized  iron  or  brass  strips  on 
the  edge  of  each  sheet  of  linoleum,  and  holding  it  down  with 
screws  through  the  deck. 

On  the  Winslow,  which  type,  being  turtle-back,  have  given 
the  most  trouble,  a  sort  of  combination  of  grating  and  linoleum 
has  been  adopted.  Wooden  strips,  3  inches  wide  and  3  inches 
apart,  run  fore  and  aft.  held  down  by  screws;  under  these 
wooden  battens  arc  linoleum  strips.  The  arrangement  prevents 
slipping,  but  as  the  foot  finds  no  complete  support  either  on  the 
battens  or  between  them,  it  would  soon  become  disagreeable  and 
tiresome  when  one  moves  about  the  deck.  Rubber  matting, 
which  has  been  tried  on  some  boats,  is  not  only  soon  broken 
to  pieces  but  is  actually  heavier  than  the  grating, 
Bikm  Deck. — Below  decks,  the  floors  in  the  living  spaces 

.  stiouJd  t)e  of  hard  wood.     In  the  cabin  compartment  a  covering 

I  d  thin  linoleum  tacked  down  on  some  light  wood,  as  soft  pine, 
works  well;  when  given  a  coat  of  shellac  once  or  twice  a  month, 
this  gives  a  durable  floor*  easily  kept  clean  and  dry  in  all 
weathers.  In  the  crew's  quarters  a  coat  of  shellac  each  week 
ipplied  to  the  bare  hard  wood,  gives  the  best  result.  All  this 
>ood  should  be  soaked  in  paraffine  or  electro- proofed  to  pre- 

*ve«t  absorption  of  moisture  from  the  bilge  and  swelling,  so  as 
to  make  constant  misfits  of  the  movable  hatches.  As  electro- 
proofed  wood  is  said  to  cause  corrosion  of  steeK  the  edges  of  the 

'floor  that  come  in  contact  with  hull  should  be  oiled  or  painted  to 
prevent  such  a  result. 

More  fwrrmanent  discomfort  has  existed  on  board  the  boats 

Mrocn  a  failure  to  give  a  thin  canvas  lining  to  all  living  spaces 
than  from  any  other  cause. 
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In  the  Cushiiig.  wbich  in  her  early  days  boasted  four  officeri 
in  ber  cabins,  icicles  hung  from  the  **  roof ''  in  the  mornings  and 
rheumatism  was  commoiL  To  remedy  this  an  inner  lining  of 
canvas  was  fitted,  leaving  an  air  space  the  depth  of  the  frame 
between  it  and  the  deck.  This  probably  reduced  the  sweating, 
and  any  moisture  that  was  precipitated  ran  down  the  side  be- 
hind the  inner  lining  and  then  into  the  bilge.  On  some  boats 
where  this  IJnitig  was  fitted,  the  outboard  side  of  the  men*% 
lockers  being  the  skin  of  the  ship,  the  streams  trickled  into 
their  lockers  with  the  result  of  wet  clothes  and  more  rheu^ 
matism* 

On  the  vessels  of  the  Winslow  type  the  men  had  to  sleep  under 
rubber  blankets  until  linings  could  be  fitted,  Vcr>"  thin  boards 
have  been  used  at  the  side  instead  of  canvas,  but  this  raised  the 
objection  of  splinters  from  a  shell.  The  canvas  is  neat»  light, 
and  durable. 

While  on  the  subject  of  inner  lining,  it  is  well  to  say  that 
this  offers  additional  hiding-places  for  the  pest  often  brought 
off  in  wash -clothes;  but  it  has  been  found  that  the  use  of  Persian 
insect  powder  every  two  or  three  weeks,  closing  up  the  compart- 
ment  tight  for  an  hour  while  the  powder  was  being  sprayed, 
was  not  only  a  prevention,  but  a  cure  for  all  crawling  creatures. 

Living  Space  Steam  Heat. — Here  again  has  experience  done 
much  toward  securing  a  system  and  arrangement  that  have  added 
greatly  to  the  comfort  on  board  the  boats.  The  most  remark- 
able  arrangement  was  a  case  where  tlie  radiator  in  the  cabin  was 
placed  at  the  highest  point  of  the  bulkhead.  This  would  give  in 
cold  weather  a  temperature  of  go  degrees  at  the  overhead  deck 
and  30  degrees  on  the  floor.  If  there  was  any  ventilation  at  all 
th*  occupant  always  enjoyed  the  temperattire  of  the  outside  air, 
even  though  it  was  20  degrees. 

By  the  simple  arrangement  of  carrying  a  i  J^-inch  pipe  along 
the  floor  close  to  the  lockers,  the  ventilation  and  heating  are 
easily  arranged.  This  position  of  the  pipes  also  assists  in  keeping 
the  lockers  dry.  It  is  well  to  always  have  at  least  one  more  steam- 
pipe  parallel  to  the  first,  extending  a  part  or  all  the  length  of  the 
other,  with  a  valve  at  each  end;  by  this  means  additional  heating 
surface  can  be  thrown  in  for  severe  weather.  On  the  Gushing, 
by  this  arrangement,  from  one  to  four  pipes  could  be  used  as 
desired;  after  they  were  installed  she  was  always  comfortable. 
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A  radiator  is  a  source  of  discomfort.  It  is  like  a  red-hot  stove 
ia  a  small  dining-room.  The  one  who  sits  next  to  the  stove 
roasts,  and  those  further  away  freeze.  The  crewsi  on  account 
of  the  size  of  the  compartment,  are  always  at  the  table. 

In  connection  with  the  steam -heater  pipes  there  must  always 
be  an  efficient  steam  trap  intelligently  tended.  Ignorance  on 
the  part  of  the  man  on  watch  in  the  engine-room  is  often  a  cause 
of  cold  steam-pipes  banked  up  with  water. 

Smks^  Basins  and  Closets. — The  closets  are^  generally  speaking, 
as  satisfactory'  as  under-water  closets  can  be.  Occasional  trouble 
is  experienced  from  ignorance  in  the  use  of  the  valves  and  care- 
lessness in  throwing  waste  and  similar  objects  in  the  bowls.  A 
good  safe  practice,  however,  has  been  to  shut  off  the  sea-valves 
when  underway  for  many  hours,  if  the  weather  be  rough,  and  not 
depend  on  the  interior  valves  for  controlling  the  water.  When 
the  closet  is  used  the  valves  can  be  opened  temporarily,  and 
again  closed.  The  use  of  proper  closet  paper  is  a  necessity  if 
the  closets  are  to  be  kept  in  order. 

The  pantr>-  and  other  sinks  should  all  be  fitted  with  an  auto- 
matic %*alve.  such  as  rubber  ball,  etc.,  to  keep  the  pipe  closed 
from  the  sea,  opening  only  by  pressure  of  water  from  the  basin; 
otherwise  the  water  will  boil  up  into  the  basin  when  at  sea,  and 
a  precious  pint  of  fresh  water  be  converted  into  salt  by  the  lift- 
ing of  the  stopper  in  the  basin.  In  the  Winslow  type,  when  at 
sea,  it  was  always  necessary  to  put  permanent  plugs  in  the  bot- 
tom and  overflow  pipes,  and  then  bail  out  the  water  after  using, 
making  it  much  more  inconvenient  than  a  tin  basin  and  pitcher 
would  have  been.  Needless  to  say,  the  automatic  valve  should 
be  easily  accessible,  to  examine  and  take  out  the  stray  articles  that 
are  sure  to  find  their  way  into  the  pipe  and  stop  it  up.  Especi- 
ally does  this  apply  to  valves  for  the  closets. 

Living  Qtmrters.  PosUian* — ^The  arrangement  generally  adopt- 
cd  For  officers,  and  if  there  is  space,  petty  officers,  forward, 
cnects  with  best  results.  The  place  of  the  officers,  especially  if 
there  is  but  one,  is  by  the  wheel,  which  can  only  be  attained  by 
placing  his  cabin  near  it.  As  the  steering  is  all  done  from  the 
forward  tower,  this  reason  alone  is  sufficient  for  the  officers' 
quarters  remaining  forward.  As  to  the  comfort,  it  is  in  many 
cases  an  open  question,  as  the  heat  from  the  steering  engine  and 
lire-room  is  often  intense,  the  ventilation  in  a  rough  sea  is  almost 
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nil,  and  the  quarters  are  often  drowned  out.  The  advantages 
are,  ordinarily,  less  cinders  and  dirt,  and  less  vibration,  though 
these  conditions  are  not  always  true*  It  is  important,  if  possible, 
to  have  the  chief  petty  officers  separated  from  the  crew. 

Tables. — The  solid  table,  that  is,  one  with  the  sides  closed  in 
so  that  it  is  stowed  completely  with  crockery,  tableware,  war* 
heads,  etc.,  is  most  satisfactory,  being  fitted  with  a  leaf  on  one 
or  both  sides  to  permit  a  free  gangway.  Swinging  and  folding 
tables  have  been  tried  on  several  boats  and  have  always  proved 
unsatisfactory.  They  are  troublesome  to  set  up,  unsatisfactory 
to  eat  on,  and  bulky  to  stow  away;  moreover,  a  table  is  in  con- 
stant use  alt  day  long,  and  is  a  great  convenience  as  a  temporary 
receptacle  for  charts,  books,  bundles,  writing-desk,  and  a  thou- 
sand other  purposes  at  all  times.  I  recently  noticed  that  the 
crew  of  a  certain  torpedo-boat  took  all  their  meals  squatting 
round  on  deck ;  upon  going  below  I  found  that  the  boat  had  been 
fitted  with  a  swinging  table  that  was  stowed  away  in  a  comer 
and  never  used. 

Chairs  and  Stools. — The  best  and  most  efficient  are  the  sim- 
plest camp-stools  of  light  design  without  backs  and  seats  cov- 
ered with  canvas.  These  can  be  scrubbed  and  kept  white,  or 
given  a  coat  of  shellac  or  paint  as  is  most  practicable.  About 
the  best  chair  for  comfort,  compactness,  and  durability  is  the 
cheap  steamer  chair,  made  of  two  crossed  pieces  on  a  side,  hold- 
ing in  varying  positions  a  strip  of  canvas. 

Ice  Chests. — Many  have  been  the  makeshifts  for  this  exceed- 
ingly essential  fitting,  which  seems  to  be  an  afterthought.  Start- 
ing with  the  Gushing,  which  utilized  a  hard-tack  can,  and  con- 
tinuing to  the  Winslow,  which  had  a  wooden  box  perched  on  the 
rail,  exposed  to  the  hottest  rays  of  the  sun  and  the  all-penetrating 
salt  spray,  the  best  result  has  been  obtained  in  the  Talbot  class^ 
where  a  compact,  light  and  serviceable  ice-chest  is  built  to  the 
shape  of  the  boat  alongside  the  pantry.  The  additional  supply 
of  fresh  food  that  can  be  carried  with  a  properly  equipped  ice- 
chest  adds  materially  to  comfort,  and  the  reduction  in  the  mess 
bill  is  also  considerable. 

Bunks. — The  system  of  bunks  for  the  crew*  two  tiers,  sleeping- 
car  fashion,  with  pipe  frame  and  laced  canvas  bottom,  are  excel- 
lent, being  light,  clean,  and  dry. 

The  upper  berth  system  of  the  Pullman  car  seems  on  the  whole 
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to  combiDc  the  greatest  number  of  good  features  for  the  officers' 
qoaitcrs.  This  is  a  transom  that  folds  against  the  ship's  side 
when  closed,  and  when  made  up  swings  out  about  30  degrees, 
being  held  out  by  straps  below.  The  bunk  bottom,  a  canvas 
sbeett  is  fastened  along  the  upper  side  of  this  transom^  and  is  held 
otit  taut,  and  the  mattress  laid  on  this.  It  Is  comfortable  and  dry, 
becaiue^  except  when  in  use  at  night,  it  can  be  closed  up  tight 
Whereas  a  bunk  that  stands  open  may  catch  the  unexpected  sea 
or  rain  squall ;  and  a  wet  bunk— there  is  nothing  worse  I 

Overs'  Quarters. — There  has  been  a  great  variety  in  the  ar- 
rangement of  bulkheads,  pantries,  close ts»  etc.,  in  the  space  al- 
lowed for  officers'  quarters,  the  idea  most  prominent  apparently 
being  to  give  each  officer  a  room  to  himself.  The  result  is  a 
series  of  little  cuddy  holes,  no  one  of  which  is  habitable ;  whereas 
the  same  space  with  only  one  or  two  divisions  would  give  quarters 
eastty  ventilated »  reasonably  cool  and  dry. 

Taking  the  worst  results  first,  there  is  on  the  Winslow  ample 
space  provided  for  living  quarters ;  but  analyzing  it  in  detail  there 
is  not  a  comfortable  spot  in  her.  The  captain's  state-room,  a 
iicparate  compartment  furthest  forward,  has  a  fixed  bunk  placed 
under  two  or  three  small  ventilators,  that  will  usually  either  sweat 
or  leak  on  his  bunk  according  to  circumstances.  The  next  com- 
partment,  the  mess-room,  has  two  transom  bunks  which  are  so 
low  that  the  spray  that  comes  in  from  the  hatch  overhead  means 
DO  ventilation  or  a  wet  bunk,  if  the  sea  is  at  all  rough.  The 
dosei  is  next,  in  a  small  compartment  by  itself.  Abaft  this  on 
the  port  side  a  fixed  bunk,  with  standing  room  alongside  it; 
tb^e  IS  not  room  to  sit  down  and  undress,  this  being  done  by  stt- 
tias  on  the  bunk.  On  the  opposite  side  in  another  compartment, 
two  wash  basins,  fixed,  for  one  officer;  abaft  this  in  another  com- 
partment^  the  pantry.  In  passing  it  may  be  remarked  that  the 
food  was  always  hot,  as  the  pantry  was  very  small  and  separated 
ftonn  the  fire-room  by  a  thin  bulkhead  it  served  as  a  satisfactory 
oren  to  every  one  except  the  occupant,  the  steward.  A  space 
imtdship  between  the  pantry  and  washroom  on  one  side,  and 
the  state- room  on  the  other  was  useful  only  in  admitting  the  lad- 
der wiitch  occupied  nearly  as  much  space  as  the  state-room  along- 
side of  it. 

A  great  improvement  could  be  made  in  this  arrangement  with 
bisl  little  expense.     Considering  the  entire  space  abaft  the  mess- 
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room,  all  partitions  should  be  removed,  and  die  arraiig^einent  of 
the  ioor  space  be  as  follows:  on  the  starboard  side  aft,  the  closet 
and  one  wash-basin  should  be  placed,  the  latter  some  small  com- 
pact t>'pe,  instead  ot  the  enormous  aluminum  one  now  in  use. 
This  compartment  could  be  cut  oflF  by  curtains  or  low  partitions 
from  the  remainder  of  the  space.  If  partitions  are  used  they 
should  only  be  about  seven  feet  high,  the  angle  irons  running  up 
to  the  deck  overhead  to  prevent  vibration.  The  remainder  of  the 
space  would  make  a  comfortable  room.  Below  the  hatch  a  verti- 
cal ladder  would  be  secured  to  allow  passage  when  necessar>%  but 
the  main  gangw^ay  would  be  through  the  conning  towxr.  The 
hatch  in  the  conning  tower  should  be  larger  and  more  convenient 
ladders  fitted. 

The  simplest  and  most  satisfactory  arrangement  of  officers' 
quarters  would  seem  to  be  two  compartments,  one  for  each  offi- 
cer. The  junior  officer's  room  w^ould  contain  two  Pulknan  upper 
berths*  placed  well  up  on  the  side  with  a  transom  seat  below 
each.  This  would  also  be  the  mess- room.  The  pantry  would  be 
placed  as  convenient,  near  or  in  this  compartment  The  senior 
officer^s  room  would  be  the  next  compartment  preferably  abaft 
this,  with  the  bath-room  containing  the  closet  and  basin,  and 
usually  a  fixed  bath-tub,  set  off  in  a  comer  by  a  low  partition 
and  curtain.  /M 

The  old  idea  of  giving  the  captain  complete  seclusion  from  ^s 
officers,  when  carried  out  in  a  torpedo-boat  is  absurd;  and  he 
often  has  roasted  or  steamed  in  his  effort  to  get  rest  in  his  own 
cabin;  or  else  occupied  his  junior^s  bunk  until  time  to  go  on  deck 
and  relieve  him  for  a  six-hour  watch. 

Of  the  two  compartments  contemplated,  the  captain  should 
have  the  more  comfortable  one,  and  it  might  varj^  in  the  differ- 
ent boats.  But  in  one  should  be  the  mess*table  and  in  the  other 
the  baths,  basin,  etc.,  cut  oflf  by  a  low  partition;  the  pantry  being 
worked  into  the  one  or  the  other  as  the  plan  permitted.  If  these 
ti^'o  compartments  arc  separated  by  a  low  bulkhead  amtdshipi 
which  could  go  all  the  way  to  the  overhead  deck  toward  the  sides, 
ventilation  through  the  hatch  in  the  after  one  and  the  conning 
tower  in  the  forward  one  would  ordinarily  be  good. 

In  general  each  conmng  tower  should  admit  to  two  compart- 
ments; that  is  it  should  be  supported  on  the  water-tight  bulkhead 
with  ladders  down  each  side  of  the  bulkhead.     In  case  the  com- 
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tt  the  side  forward  of  this  bulkhead  is  a  living  com- 

,  g^^  the  mess-room,  there  should  be  a  hatch  with  a  re- 

Ttrsjbk  S4)uare  ventilator  hood,  water-tight,  fitted  over  it.    This 

cotiM  face  to  leeward  at  sea  except  in  exceedingly  rough  weather 

»irhen  it  would  have  to  be  closed. 
If  a  deflector  mnning  down  18  inches  or  2  feet  were  fitted  on 
the  inside  of  a  hatch  nearest  the  bunk,  desk,  etc.,  it  would  often 
be  a  great  protection  and  comfort.  In  good  weather  this  could 
fwiftg  up  against  the  deck  and  in  rough  weather  by  swinging  it 
down  in  prolongation  of  the  lower  side  of  the  coaming  it  would 
so  deflect  spray,  etc,  as  to  permit  the  hatch  to  remain  open.  For 
fc  same  purpose  air-ports  on  the  side  should  have  a  j4-ii^ch  Up 
amond  their  upper  semi-diameter  to  deflect  the  water  from  the 
deck  mbove,  thus  preventing  it  from  entering  the  port  when  wash- 
bf  dowti^  or  during  an  ordinary  rain. 

Boats  of  less  than  100  tons  should  have  but  one  large  com- 
partitient,  with  an  addition  for  pantry,  closet,  etc. 

The  Talbot  class  is  an  excellent  example  of  arrangement  of 
quarters  for  boats  of  this  class.    The  only  improvement  that  could 
be  made  would  be  a  double  fire-room  bulkhead,  and  a  hatch  at 
die  after  bulkhead.    At  present  the  hot  air  from  the  fire-room 
btilkhead  banks  up  at  the  after  end  of  the  cabin  and  remains  at 
110-120  degrees.     In  cutting  a  hatch  it  should  be  so  located  that 
no  tables,  desks  or  bunks  arc  close  under  it,  as  a  moderate  amount 
1^^  rain  or  spray  down  the  hatch  is  accepted  rather  than  close  it, 
Vttnless  the  damage  to  objects  close  by  demands  that  it  be  closed. 
The  Morris  having  the  most  recently  designed  arrangement  of 
i{lianers  is  very  good,  the  principal  drawback  being  that  they  are 
still  too  much  cut  up,  too  hot,  and  not  well  ventilated.     By  mov- 
ing back  her  steering  engine  about  two  feet,  and  shifting  her 
pantry  to  the  starboard  side,  a  free  circulation  of  air  could  be 
obtaitied  from  the  after  state-room  to  the  mess-room.     This  would 
allow  the  raising  of  the  mess-room  floor  and  lowering  somewhat 
Itag^K^biti  state-room  floor;  then  by  removing  the  wooden  bulk- 
^HB  between  the  state-room  and  mess-room  an  excellent  airy 
^Kom  would  be  obtained,     A  curtain  could  be  run  across  the  for- 
^Bard  end  to  be  used  when  the  bunk  is  made  up,     A  hooded  hatch 
^Kt  the  after  end  of  the  junior  oflficer*s  room  and  a  hatch  fitted 
with  water-tight  cover  placed  at  the  forward  end  of  the  captain's 
Itaie^room  would  add  materiallv  to  the  comfort  and  make  the 
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vcntilatioTi  nearly  perfect-  lo  these  boats  the  petty  officers*  quar 
ters  are  ataft  the  officers'  quarters  and  forward  of  the  forwarc 
boiler.  There  is  but  one  hatch.  This  ought  to  be  fitted  witl 
the  square  top  ventilator  described  as  fitted  on  the  Talbot,  Oi 
some  of  these  boats  a  sort  of  temporary  hatch  hood  has  beet 
erected  similar  to  this  ventilator  to  keep  out  rain;  but  it  is  flims] 
and  cumbersome,  and  does  itot  work  except  in  port- 
There  should  always  be  a  double  bulkhead  t>etween  the  fire 
room  and  the  living  quarters  with  a  lining  of  asbestos,  or  else  ai 
air  space. 

A  double  bulkhead  with  an  air  space  would  materially  redact 
the  temperature  in  the  cabin.  This  air  space  could  be  ventilatec 
by  having  several  small  holes  near  the  bottom  of  the  after  bulk- 
head, I-  r,  the  fire-room  bulkhead  and  one  at  the  top,  the  lattei 
to  be  controlled  by  a  shutter  from  the  cabin  so  that  it  could  hi 
opened  and  closed  at  pleasure.  A  pipe  to  be  fitted  at  this  uppei 
orifice  to  run  along  under  the  deck  and  open  at  a  convenient 
height  in  the  outer  casing  of  the  smokestack.  The  air  in  the 
fire-room  would  then  be  driven  by  the  blower  between  the  bulk- 
heads, and  then  between  the  smokestack  and  its  casing,  thus 
serving  the  double  purpose  of  keeping  the  cabin  and  the  outer 
stack  cool  The  amount  of  pressure  thus  lost  from  the  fire-room 
could  be  regulated  by  the  cabin  shutter,  even  to  shutting  it  off 
entirely  when  highest  pressure  was  desired  in  fire-room,  A  few 
holes  could  be  cut  at  the  base  of  the  outer  casing  if  desired;  but 
in  five  of  our  boats  the  casing  is  kept  cool  by  draft  from  fire- 
room  blower  through  small  apertures  over  uptake.  These  can- 
not be  regulated,  however,  and  help  in  no  wise  to  cool  the  cabin. 
This  scheme  would  greatly  benefit  the  living  spaces  in  all  the 
boats.  An  additional  device  which  would  add  greatly  to  the 
comfort  of  many  of  the  boats  would  be  to  have  a  similar  hole  in 
the  top  of  the  forward  one  of  the  double  bulkhead,  and  a  pipe 
leading  from  this  to  the  floor  of  the  next  compartment,  or  even 
under  it.  In  cold  weather  this  would  render  excellent  assistance 
in  heating  and  ventilating  the  li^^ng  quarters.  Then  too,  at  sea 
in  bad  weather  this  would  give  excellent  ventilation. 

Creak's  Quarters.' — The  best  arrangement  yet  devised  has  been 
attained  in  the  quarters  of  the  Morris.  The  four  chief  petty  offi- 
cers are  forward;  the  remainder  of  the  crew  are  arranged  in  two 
compartments  aft,  the  entrance  to  both  being  through  the  after 
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conning  tower     Practically  all  of  the  deck  force  is  in  the  after 
r  one  and  the  engineer  s  force  in  the  other    The  conning  tower  is 
f oblong  and  contains  a  long  narrow  platform  deck,  supported  by 
angle  irons  at  the  side,  but  leaving  room  for  ventilation.     This 
,  gives  a  nice  dry  place  (or  the  men  in  bad  weather,  and  still  venti- 
jbtes  both  compartments.     Forward  of  these  two  compartments  is 
jitbe  galley  with  the  closets  and  bath-room  at  one  side.    The  galley 
sliould  always  have  an  opening  into  the  crew's  quarters*     In  one 
boat  the  only  opening  from  the  galley  was  to  the  deck  overhead. 
Ko  cook  could  stand  it  for  long  at  a  time,  especially  at  sea,  with 
the  side  air  ports  closed-    Then  too,  with  the  cook  to  serve  the 
table,  die  hoisting  of  the  meals  up  one  hatch,  and  then  down  an- 
[oiher  was  a  great  source  of  inconvenience.     By  putting  a  wind- 
iail  down  the  hatch  there  may  always  be  a  tolerable  temperature, 
if  there  is  an  opening  into  the  next  compartment.    The  after 
conning  tower  being  especially  valuable  for  the  purpose  of  ven- 
tilation should  be  large,  oblong,  and  of  very  light  material  to 
keep  down  the  weight. 

Deck  Fiitings  and  Equipment. — Running  around  the  boat  at  the 
height  of  her  deck,  or  at  the  turn  of  the  whaleback  should  be  a 
heav>*  wooden  guard  to  take  the  bumps  unavoidably  received 
Irom  the  decks,  big  ships,  etc.  This  saves  the  bending  and  dish* 
ing  of  the  thin  steel  side-plates.  There  should  be  nothing  pro- 
jecting beyond  this  guard,  either  above  or  below.  Iron  steps 
Lrivetcd  on  the  sides  of  the  boat  are  an  abomination;  they  catch 
[against  the  piles  alongside  of  a  dock,  or  cut  a  hole  in  a  netgh- 
boat,  when  entering  a  slip,  they  serve  no  useful  purpose, 
as  the  boats  all  have  portable  sea  ladders. 

The  best  deck  railing  seems  to  be  a  solid  soft  steel  stanchion 
with  three  rows  of  wire  about  i>^*inch  steel  galvanii^ed  The  ad- 
of  solid  stanchions  are  that  they  are  neater,  stand  more 
ing,  can  be  easily  straightened,  and  are  just  as  light  as  the 
pipe  stanchions.  The  stanchions  should  be  held  in  the 
kcts  by  composition  pins,  kept  well  coated  with  black  lead  and 
flow,  and  unshipped  frequently  to  keep  them  working  easily. 
Neat  slip  hooks  can  be  fitted  to  both  ends  of  the  lengths  of  wire 
keep  the  rail  taut, 

B<iol^.^The  boats  supplied  to  the  Winslow  type  give  excellent 
service    One  is  a  wooden  wheny,  nicely  finished,  ordinarily  for 
.the  officers  use;  and  the  other  a  metal  boat,  slightly  larger,  fitted 
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as  a  Ufe*boat  with  air-tanlcs  running  the  length  of  the  bo 
both  sides,  under  the  thwarts.  These  tanks  were  pmicttu-ed  b] 
accident  at  ^rst,  but  a  prDtecttng  board  was  nm  the  length  o 
the  boat  just  over  them  so  that  bcav}-  objects  would  not  strike  th< 
air-tanks.  The  boat  withstood  many  hard  knocks  durtog  tht 
war  and  proves  very  uscftiL  The  wooden  boat  had  several  hoki 
punched  in  her  at  diflferent  times,  but  was  repaired  with  a  leac 
patch  each  time.  Besides  its  greater  durability  and  its  buoyanci 
(owing  to  the  air-tanks)  the  metal  boat  possesses  the  additiona 
advantage  of  not  splmtering.  This  is  important  as  the  torpedo 
boat  would  hardly  part  with  her  last  boat ;  yet  it  must  remain  oi 
deck  in  close  proximity  to  a  gnn^  or  a  torpedo.  If  the  boats  wen 
fitted  with  a  spritsailr  and  a  rowlock  at  the  stem  which  could  b( 
ntiMzed  for  sculling,  or  lot  a  steering  oar,  it  would  add  to  theii 
convenience,  and  might  in  case  of  abandoning  ship  be  a  vita 
necessit>% 

The  folding  boats^  possessing  no  good  qualities,  should  bi 
condemned. 

As  the  number  and  size  of  the  boats  stipphed  are  inadequate  tc 
cany  the  entire  crew,  a  life  raft  must  alw*ays  be  devised  to  carrj 
those  tinpnoTiHded  for.  If  the  boat  has  gratings  on  her  deck  thesi 
can  be  utilised.  If  the  boat  should  go  down  suddenly  there  woulc 
still  be  lime  to  looisen  and  throw  overboard  gratings  that  woulc 
sttpport  the  men.  If  a  man  also  have  on  an  inflated  life  belt  he 
could  sorri^^e  many  hours  unless  the  water  was  too  cold.  If  ther« 
sbo^d  be  time  for  preparation  these  gratings  can  be  systematic 
caOy  built  into  a  raft  and  several  empty  deck  chests  placed  on 
them  to  keep  the  crew  partly  out  of  the  walw-. 

In  boats  which  are  not  fitted  with  gratings  the  experiment  has 
be^i  tried  of  having  the  deck  chests  water-tight,  bemg  fitted  with 
toiigne  and  groove  Hd,  and  rubber  gaskets.  On  the  outside  a 
half  doten  life-tines  «ne  fitted  to  be  pssscd  tmder  the  men's  arms 
asd  secured.  It  ir^  fomid  that  a  moderate  si^  deck-chest  wontd 
sie^port  six  nnen  kcepiiiif  their  heads  wtH  out  of  water. 

The  life  bttoys  fitted  usoally  coitssst  of  three  or  fotir  circular 
cork  buo\^,  $tO|>ped  wimtg  the  twH  about  the  forvnid  and  aftct 
toircrs,  where  most  copwiieaL  They  are  satisfictoiy  In  day- 
light* but  lack  a  vshmble  point  for  night  work;  stnce  there  is  no 
port  fire  to  indicate  its  pasinkm.  ^htr  bciog  dnim  ovcrboanL 
Several  years  ago  a  snmll  cy&Klrkal  can  fitted  vitfi  caldttm  pbos-f 
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■c,  and  similar  in  a  general  way  to  the  marker  used  to  indicate 
the  position  of  a  Howell  torpedo,  was  designed  and  fitted  as  an 
machment  on  one  of  the  toTpedo-boats :  it  worked  well  but  seems 
10  have  been  abandoned  in  the  equipment  of  the  later  boats.  Ob- 
jects on  the  surface  of  the  water  can  only  be  seen  a  very  short 
distmce  from  the  low  deck  of  a  torpedo-boat,  and  the  chances 
of  a  man  overboard  at  night  are  shm  enough  already,  without 
reducing  them  to  a  minimum  by  discarding  an  apparatus  that  at 
least  showed  his  approximate  position. 

At  least  two  deck-chests  are  a  necessity.     One  of  these  would 
be  used  for  alcohol,  and  turpentine,  or  kerosene,  and  the  other 
for  deck  fittings  and  equipment  and  deck  gear  of  all  sorts.     It  is 
fittally  bulging  to  bursting,  and  if  room  can  be  found  for  these 
diests,  and  a  third  one  to  be  fitted  on  one  side  for  a  complete  outfit 
d  tools,  it  would  add  greatly  to  the  convenience  of  the  boat.    In 
this  respect  the  Win  slow  type  was  very  well  equipped.    A  kero- 
sene can  may  usually  be  snugly  placed  in  wake  of  a  conning 
er*  leaving  room  for  some  paint  in  the  alcohol  chest.     Heavy 
ip  binges  should  be  fitted  to  the  lids  of  the  chests,  with  clinched 
:emngs;  the  ordinary  door  hinges  with  screw  fastenings  last 
ly  a  few  weeks.    These  chests  should  be  small  enough  to  go 
ra  a  hatch  so  that  they  can  be  sent  below  in  clearing  ship  for 

n. 

An  important  accessory  which  has  been  added  to  many  of  the 

torpedo-boats  after  they  were  commissioned  has  been  a  shelf, 

BntaUy  just  forward  of  the  after  conning  tower,  to  which  a  vise 

d  be  secured  for  bench  work.    As  there  is  a  great  deal  of 

work  required  on  board  it  is  necessary  that  a  comfortable 

ice  for  the  work  be  found,  if  possible.    The  bench  can  be  un- 

d  and  sent  below  in  clearing  for  action. 

v^etable  locker  of  some  sort  is  needed  on  deck ;  a  perforated 

box  will  answer  for  a  small  boat;  but  the  boats  over  lOO  tons 

need  a  fixed,  well-ventilated  box  placed  aft  where  least  in  the 

gangw*ay.    The  position  on  the  Winslow  was  goodj  though  pro- 

lions  from  a  dock  or  vessel  would  damage  it  slightly, 

Mrss  and  Chart  Table. — A  verj^  light  table  with  folding  legs 

t  could  be  temporarily  placed  on  deck  in  good  weather  often 

fianrishes  a  refreshing  spot  to  take  meals  when  the  quarters  below 

very  hot,  or  when  underway  with  but  one  officer  on  board, 

where  the  navigation  would  not  admit  of  his  absence  from 
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deck  for  a  sufficient  time  to  eat  a  regiilar  meal.  By  utilizing 
signal  mast  or  a  torpedo  tube  as  a  point  of  support,  a  light  boar 
with  two  folding  legs  will  give  a  very  satisfactory  mess  tabl 
This  can  be  used  for  a  chart  table  if  the  weather  is  fine ;  but  if 
is  bad  the  officer  will  be  driven  back  toward  the  after  tower,  c 
even  in  that  tower,  A  small  folding  shelf  with  a  rack  alongside 
fitted  in  the  after  tower  is  always  useful  as  a  place  for  log  bool 
charts,  books  and  other  aids  to  navigation,  and  is  often  the  onl 
dry  spot  accessible  from  the  deck.  At  sea  in  heavy  weather  a 
of  the  navigation  is  done  from  this  end  of  the  tK)at.  If  the  chart 
that  are  to  be  employed  on  the  run  have  all  of  the  courses  lai 
off,  the  bearings  of  the  light-houses  and  principal  points,  fror 
certain  convenient  points  along  the  track,  and  the  distances  lai 
off  at  five  mile  intervals,  the  chart  can  be  folded  and  held  in  on 
hand,  and  the  position  of  the  boat  approximately  located  withou 
using  the  chart  table.  When  accurate  position  is  required  it  ca 
be  plotted  on  the  table  in  the  after  conning  tower  or  taken  dowi 
in  the  cabin.  The  heavy  glass-covered  chart  tables  placed  01 
some  boats  are  not  at  all  appropriate. 

Scuttle  Butt — Boats  carrying  twenty  men  and  upward  should 
have  a  properly  built  scuttle  butt,  holding  40  or  50  gallons  o 
water,  placed  on  deck,  fitted  with  a  cover  that  would  keep  ou 
the  spray.  This  gives  an  ample  supply  on  deck  where  it  can  ge 
moderately  cool  and  aerated. 

Water  Tanks. — The  difficulties  of  obtaining  a  supply  of  gooc 
drinking  water  are  ven^  great.  With  station  boats  under  100  torn 
the  question  is  not  so  difficult;  the  tanks  are  usually  accessibh 
for  cleaning  and,  as  the  entire  supply  of  water  is  taken  from  a 
shore  station,  a  boat  starting  out  from  a  station  with  her  tanki 
fitted  and  perfectly  clean,  will  have  good  water  till  her  return, 
provided  the  covers  have  been  snugly  set  up.  But  as  soon  a£ 
we  pass  to  the  class  of  boats  that  are  sea*keeping,  being  fitted  with 
a  distiller  of  some  description,  the  question  of  water  becomes  a 
trying  one.  Only  the  question  of  water  tanks  will  be  taken  up 
here,  as  the  distiller  comes  under  steam  engineering.  Tanks  are 
made  of  copper,  tinned  Inside,  or  of  galvanized  iron,  lined  with 
cement.  If  these  tanks  are  all  accessible  when  in  place,  they  can 
be  emptied  and  kept  well  cleaned  when  in  port.  But  on  account 
of  the  desirability  of  carrying  as  large  a  supply  of  fresh  water  as 
possible,  some  of  these  tanks  are  so  placed  that  the  living  quar- 
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tcrs  most  be  abandoned,  and  a  week  consumed  in  getting  them 
into  an  accessible  position.  The  result  is  that  those  tanks  soon 
get  a  deposit  of  iron  rust  and  dirt  that  is  but  little  noticed  till  the 
boat  gets  underway,  when  the  water  at  once  takes  on  a  rich 
brown,  and  remains  that  way  till  the  boat  is  again  tied  up  to  the 
dock.  Then  the  slightest  leak  in  a  man-hole  or  hand-hole  result- 
ing from  replacing  the  plate  after  last  cleaning,  and  the  sea  from 
the  bilge,  or  spray  through  the  hatch  salts  up  a  tank.  If  to  this  is 
added  the  occasional  salting  that  is  given  from  the  evaporator  or 
distiller  it  is  easily  seen  that  fresh  water  is  a  dear  article  on  board* 
A  tank  that  is  not  accessible  for  cleaning  by  the  force  on  board 
is  of  no  use  for  fresh  water  for  drinking  or  for  the  boiler. 

Stterimg  Engine. — ^The  steering  engine  installed  in  the  Porter 
class  of  boats  is  excellent,  and  gives  perfect  conlroK  combined 
with  lightness,  durability,  and  handiness.  The  shifting  from 
$ft^jn  to  hand  is  done  with  fadlity,  and  the  radiation  from  the 
engine  is  not  great  On  one  of  the  boats  of  the  Winslow  type  an 
engine  has  been  fitted  that  would  probably  be  sufficiently  power- 
ftil  to  control  the  Yorktown,  while  the  heat  caused  the  helmsman 
to  faint  away.  Few  men  could  take  a  trick  at  the  wheel  in  rough 
weather  without  becoming  seasick. 

On  the  McKenzie  class  is  fitted  what  is  wittily  termed  the 
**  Armstrong "  system^  being  a  tremendously  heav)^  hand*wheel 
with  cogged  gearing  which  is  slow  and  cumbersome  in  its  ac- 
tknii  and  probably  weighing  more  than  a  steam  steerer  fitted  on 
the  Ta]bot. 


Criticisms  on  Ordnance, 

In  general  terms  our  torpedo-boats  are  over-armed  with  tor- 
fiedoes  and  under-armed  with  guns. 

In  the  boats  represented  by  the  Talbot,  the  armament  is  two 
central  pivot  tubes  and  one  i-pdr  This  is  about  all  that  the 
boat  can  carr\'.  The  i-pdr.  should  be  mounted  on  the  forward 
tcnrcr  instead  of  the  after  one,  and  a  6-mm.  machine  gun  near 
the  boai  davits. 

In  class  Q  <  100-150-ton  station  boats)  the  Cushtng  has  three 
short  tubes  and  three  i-pdrs,,  tlie  Ericsson  the  same,  the  Morris 
two  long  torpedoes  and  four  i-pdrs*,  the  Winslow  class,  three 
tubes,  four  torpedoes,  and  three  l-pdrs*     In  all  of  these 
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boats  two  long  torpedoes  and  three  6-pdrs.  would  g 
greater  efficiency. 

In  the  sea>keeping  toipedo-boats,  class  P  (over  15a  tons),  tw 
long  tori>edoes»  three  6-pdrs*  In  the  destroyer  class  two  Ion| 
tc^pedoess  one  12-pdr,  five  6-pdrs,  would  be  a  suitable  battery. 

In  the  arrangement  of  batteo'  the  most  desirable  result  woul' 
seem  to  be  to  always  place  the  roost  powerful  gtm  on  the  fore 
castle,  the  others  equally  but  unsymmetricallT  along  the  sides  c 
the  boat,  especially  arranged  for  bow-fire.  The  gun  mount  shoul 
not  sponson  or  project  over  the  side;  but  a  hinged  grating  shoul 
be  fitted  so  that  when  swung  out  the  gun  captain  would  have 
platform  for  all-roimd  fire  that  would  only  be  limited  by  tiM 
smokestacks^  conning  tower,  and  the  other  guns.  It  is  believe 
that  the  following  Uciical  considcratioiis  wiU  justify  this  selei 
tion  and  arrangement  of  battery.  M 

When  the  lorpedo*boat  is  fulfilling  its  proper  function,  an^ 
making  a  night  attack  upon  a  battleship  or  an  armored  cruise: 
the  battery  would  not  be  manned  at  aH-  After  the  torpedo  wa 
adjusted  and  set  to  probable  angle  of  fire  two  men  only  would  b 
stationed  at  each  tube,  one  to  fire  and  the  other  to  change  th 
train  if  desired ;  or  to  fire  in  imse  the  first  man  was  disabled.  A 
other  men  would  be  below  d^k  except  the  officer  and  the  ma 
at  the  wheel.  After  firing  the  torpedoes  the  boat  nould  rely  en 
tirely  upon  her  engines  to  escape.  The  flash  of  the  guns  frot 
the  torpedo-boat  would  c>nly  form  a  target  for  the  rain  of  pre 
jectiles  from  the  ship;  good  tactics  would  demand  that  they  h 
abandoned  and  save  the  exposure  of  the  crews. 

The  next  case  to  be  considered  is  that  of  a  to^>edo-boat  pui 
SKting  another  torpedo-bckat  merchant  stumer,  or  other  vesse 
In  this  case  it  is  desirable  that  the  battery  be  placed  especially  fc 
bow-fire,  if  possible  all  guns  filing  directly  ahead,  so  that  the 
can  be  brought  to  bear  in  chsse. 

In  the  third  case  of  a  battle  between  the  boat  and  another  boa 
or  vessel  of  equal  or  superior  siie  and  power.  If  the  vessel  i 
about  an  equal  match  a  head-on  attack  \iiih  the  three  guns  firinj 
would  be  made,  until  within  a  tetUng  range^  say  800  or  100 
>^fds,  when  with  a  sheer  of  the  helm  15  or  20  decrees  the  whol 
battcr\'  could  be  broHghl  to  bear  aiKi  ^-iih  their  greatest  effi 
ciency,  while  the  target  was  gr©ite*t,  t.  g..  until  the  boat  passe« 
to  a  quarter  bearing  when  an  attempt  to  return  under  the  enemy* 
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quarter  would  be  made*  This  might  end  in  steering  in  a  circle; 
H  so  the  battery  could  still  be  employed  with  full  effect.  In  case 
tbc  enemy  were  a  superior — ^a  destroyer  or  a  gunboat — the  first 
effort  would  be  to  escape,  the  two  after  guns  being  employed  in 
mn  attempt  to  disable  htm.  Should  it  appear  that  escape  was  im- 
probable, by  turning  about  and  charging  at  his  bows  and  using 
these  three  forward  guns  the  effect  of  the  charge  might  be  very 
demoralinng,  as  of  course  the  discharge  of  a  torpedo  would  be 
antictpated  Just  when  the  torpedo  would  be  discharged  would 
depend  upon  the  manoeuvres  of  the  enemy. 

AUack  up&n  a  Superwr, — ^It  is  not  unlikely  that  the  enemy 
irould  attempt  to  turn  at  looo  yards  and  possibly  attempt  to  in- 
ihe  distance  to  avoid  the  torpedo.  This  then  would  prob- 
ably offer  a  chance  to  fire  both  the  torpedoes  at  600  yards  or  less, 
at  the  broadside  of  the  enemy,  then  sheering  off  his  quarter. 
This  should  insure  the  destruction  of  the  enemy,  and  possibly 
also  that  of  the  torpedo-boat;  but  the  torpedo-boat  would  stand 
the  better  chance  of  hving  through  the  engagement^  and  assum- 
ing that  they  both  went  down,  the  crew  of  the  smaller  boat  has 
the  better  chance  of  surviving,  as  crews  can  get  overboard  with 
the  small  boats,  gratings,  etc.,  immediately,  and  the  suction  trom 
the  sinking  boat  would  be  less.  A  good  many  men  made  their 
escape  from  the  Furor  when  she  went  down  off  Santiago:  this. 
wm^  probably  an  average  case, 

ITiese  rather  hazardous  tactics  are  believed  to  be  superior  ta 
Ihc  slow  and  certain  destruction  brought  on  by  the  cool  and  de- 
fibcrate  shots  of  a  superior  pursuer,  who,  free  from  excitement^ 
with  Utile  risk  of  accident,  slinks  or  blows  up  the  boat  at  his  leis- 

c  urith  his  forward  battery.  For  any  torpedo-boat  or  destroyer 
deliberately  come  out  and  attack  a  superior  vessel  in  broad 
daylight  is  mere  bravado,  and  has  proved  a  failure  in  many  cases, 

A  recent  example  of  such  failures  was  the  attack  on  the  St. 
Prnl  by  the  Spanish  destroyer  Terror.  The  boat  was  promptly 
dibbled,  and  again  turned  toward  the  port. 

Of  course  every  precaution  should  be  taken  to  prevent  these 
sinall  crait  from  being  placed  in  such  perilous  positions;  but  as 
duiwii  in  the  roanceuvres  abroad,  it  is  not  unusual  for  daylight 
to  catch  them  far  from  their  home  station,  the  prey  of  a  passing 
ftcouL  The  first  effort  would  be  to  escape  into  the  nearest  shoal, 
or  port ;  but  taihng  in  this  a  final  attack  would  seem  better  than 
«low  destruction  in  a  vain  effort  to  escape. 
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In  the  tactics  employed  a  strong  pomX  to  be  coosidered  is  tfts 
a  man  wO]  fight  better  and  sbooc  strai^terr  under  the  stiniuk 
and  excitement  of  a  charge  than  when  fleeing  frotn  a  stiperic 
enemy.  He  has  the  encouragement  of  the  offensive  role,  wit 
the  advantage  of  a  surprise,  and  >^t  the  employment  of  his  fu 
batter>'*  If  his  pttrsuer  be  a  gun -boat  the  latter  probably  coul 
employ  onl}"  a  veiy  small  part  of  his  battery  until  he  could  tur 
his  broadside:  he  might  even  reach  torpedo  range  before  the  gui 
boat  captain  realized  the  importance  of  tlus»  and  turn  only  in  tim 
to  afford  a  broad  target  for  the  torpedo. 

In  tiie  case  where  sea-going  torpedo-boats  are  scouting  for  tt 
fleet,  especially  in  night  formations  where  they  represent  the  fee 
ers,  their  dut>*  is  to  let  no  torpedo-vessd  pass  through  their  lini 
toward  the  battleships.  The  instructions  in  the  Spanish  wa 
when  it  was  eacpected  that  the  Spanish  destroyo^  might  be  me 
were  that  they  must  be  stopped  at  all  hazards  by  any  boat  or  boa 
discovering  them.  This  of  course  meant  a  charge  with  all  gui 
bearing  that  were  possible.  Three  6-pdrs.  wdl  manned  in 
charge  might  stand  a  good  show  in  such  a  fight  against  the  pre 
ent  batter}'  of  the  destroyers  as  arranged  abroad* 

The  shifting  of  the  i-pdr,  in  loo-foot  boats  from  aft  to  forwai 

tower  no  one  will  dispute. 

The  selection  of  three  6-pdrs,  is  based  on  the  following  reason^ 

(i)  These  boats  being  destined  for  sea  trips  of  moderate  lengl 

risk  encounters  with  other  lar^  torpedo-boat   destroyers   afi 

small  gun-boats. 

With  this  battefy^  the  chances  of  disabUng  their  opponents  i 
any  of  these  classes  might  be  good;  with  the  present  i-pdrs.  the 
would  be  small  indeed.  The  effect  of  a  6-pdr  at  2500  yards  < 
under  would  probably  suflSce  to  wreck  steering-gear  and  m; 
chiner>'  quite  as  effectually  as  the  12-pdr,,  while  the  probabilil 
of  a  hit  from  any  gun  at  a  greater  range  than  3000  yards  froi 
the  Hvely  platform  afforded  by  these  boats  is  small,  Brieffy  it 
thought  that  the  6-pdr.  covers  the  range  of  1000-3000  yards  i 
well  as  the  larger  gun;  while  the  l-pdr.  counts  for  but  little  b( 
yond  1000,  so  that  it  is  badly  outclassed  by  the  6-pdr. 

In  the  matter  of  weight  the  6-pdr.  counts  as  about  4*1.  S 
that  in  the  Morris  type  the  second  and  third  6-pdrs,  would  I 
gained  at  the  sacrifice  of  the  third  torpedo.  In  the  Porter  tyj 
the  same  is  true. 
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of  the  enemy,  an  allowance,  such  as  half  a  ship's  length  or  si 
ship's  length  as  the  case  may  be,  would  be  as  accurate  as  could 
be  expected  An  attempt  to  use  the  instrument  at  night  on  a 
torpedo-boat  would  be  absurd* 


Criticism  of  Certain  Points  in  Equipment* 

The  allowance  and  outfit  from  this  Bureau  is  so  small  that  there 
are  few  points  for  discussion.  The  only  important  items  are  the 
compass,  the  electric  plant,  and  the  anchor  gear. 

The  wire  anchor  cables  on  the  Winslow  class  seem  to  have 
been  too  light,  one  boat  having  parted  three  cables  while  at  an- 
chor at  Key  West,  The  cables  had  been  kept  well  covered  with 
vaseline,  and  showed  no  sign  of  deterioration.  The  anchor  for 
this  type  also  seemed  too  light.  The  boats  dragged  often  and 
one  anchor  parted  at  the  middle  of  the  arm.  One  of  these  boats, 
anchored  in  five  fathoms  of  water  used  a  3j4-inch  Manila  hawser, 
slipping  and  buoying  when  getting  under  way,  and  rode  out  a 
fresh  norther  with  this  tackle.  These  hawsers  are  much  used  by 
schooners,  and  when  care  is  used  to  prevent  chafing  are  of  great 
service  under  special  conditions.  The  ground  tackle  of  the 
Talbot  class  seems  to  have  worked  well,  and  the  method  of  hoist- 
ing the  anchor  by  means  of  the  steering  engine  is  very  neat, 
and  works  well,  saving  a  second  engine.  In  the  Porter  class  the 
anchor-gear  seemed  to  work  well,  but  the  high  bow,  and  light 
draft  forward  makes  these  boats  very  uneasy  at  their  anchors,  re- 
quiring the  second  anchor  for  the  slightest  squall. 

The  standard  compass  in  the  different  boats  seems  to  have  been 
well  placed  and  given  good  service.  The  Negus  compass  on  the 
Gwin  class  is  satisfactory  for  the  rough  work  required. 

The  dynamos  and  the  electric  installation  have  given  good  ser- 
vice. They  are  needed  on  all  boats  except  class  R,  which,  how- 
ever, need  to  be  wired  so  that  they  can  connect  to  the  plant  in 
the  navy  yard,  when  at  the  dock,  A  small  search-light  has  been 
fitted  at  the  forward  conning  tower  of  a  good  many  boats.  While 
it  is  useful  for  navigation,  its  usefulness  for  war  service  is  doubt- 
ful, and  the  objections  rather  outweigh  its  advantages,  its  weight 
and  conspicuous  position  are  especially  objectionable.  Nor  is 
the  tise  of  this  light  on  the  destroyer  to  be  recommended  An 
effort  to  hold  it  upon  the  fleeing  torpedo-boat  would  be  unsuc- 
cessful from  such  an  unsteady  platform,  and  the  attempt  to  pick 
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Up  a  boat  with  it  often  leads  to  more  confusion  than  success. 
This  was  found  to  be  the  case  upon  the  blockade. 


Criticism  of  Steam  EKCiNEEiuNa 

All  of  the  boilers  so  far  employed  in  oiir  torpedo  craft  have 
been  of  the  bent  tube  pattern,  nearly  all  of  them  differing  from 
the  Thomycroft  principally  in  the  fact  that  they  have  drowned 
tubes.  The  advantagfes  of  the  two  systems  are  so  well  known 
that  it  is  needless  to  enter  into  the  discussion  here.  Criticism 
v^nll  be  confined  to  especial  points  brought  out  by  experience  in 
working  them, 

Winslmv  Type. — In  general  terms  this  boiler,  instead  of  a  single 
upper  drum  amidships,  has  two  upper  drums  each  over  its  lower 
drum.  As  originally  designed,  there  was  a  pipe  connecting  the 
upper  drums,  with  the  result  that  at  sea,  with  the  boat  rolling,  one 
gauge-glass  would  show  full  and  the  other  empty.  To  overcome 
this  objection  the  connection  between  the  upper  drums  was  abol- 
tshed,  resulting  in  making  the  two  halves  independent,  or  tn  other 
words  ^ving  two  small  boilers  instead  of  one  large  one.  To 
suppi^'  them  with  feed  water  the  feed  pipe  forked  in  the  fire-room. 
fee<iing  each  side  through  a  check  in  the  upper  drum.  It  was 
found  almost  impossible  to  feed  the  two  sides  equally  through 
this  forked  pipe.  The  result  was  that  the  water  was  always 
tended  badly ;  generally  it  was  carried  too  high,  with  the  resultant 
water  in  the  cylinder,  but  occasionally  it  was  lost  entirely  and 
on  one  or  more  occasions  burnt  tubes  to  show  for  it.  It  was  not 
thai  the  men  were  green  or  nervous;  many  men  were  tried  in  this 
billet  on  the  different  boats,  old  and  experienced  water-tenders 
were  equally  unsuccessful.  Even  if  the  water  by  careful  watch- 
ii^  can  be  successfully  controlled  it  doubles  the  force  required 
in  the  fire-room,  for  when  using  the  ordinary  t>T>e  of  boiler  one 
^Cpeiienced  man  tends  water,  gets  out  coal,  and  fires  in  the  ordi- 
fiary  work  of  running  around  a  station,  when  running  at  low 
speeds  for  cruising.  If  the  boat  is  to  make  about  her  maximum 
speed  the  second  man  is  needed  to  get  out  coal  and  to  take  a 
turn  at  the  firing,  but  the  water  gives  no  trouble.  Then  the 
lower  drums  of  this  boiler  were  so  small  that  only  a  boy  could 
get  into  them,  and  the  rolling  of  a  tube  by  the  force  on  board 
wms  impossible;  moreover  the  efficiency  of  the  boy's  work  was 
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always  doubtfuL  This  boiler  had  a  blank  flange  on  the  side 
the  pipe  leading  to  the  safety  valve;  the  metal  used  to  blank  off 
the  orifice  was  too  light  and  springing  slightly  at  the  high  pres- 
sures blew  out  the  gasket  and  cleared  the  fire-room  on  several 
occasions.  It  is  often  the  case  that  when  the  man  is  driven  out  ol 
the  fire- room  by  the  bursting  of  a  pipe  or  a  bad  joint  that  he  wilt 
be  able  to  throw  open  the  furnace  doors  but  not  haul  die  fires. 
If  there  is  a  small  port  between  the  fire-  and  engine-room  a  hose 
can  be  played  through  this  port  from  the  donkey  engine  and 
thus  wet  down  the  fire  till  it  can  be  controlled.  The  great  im- 
portance of  having  safety  valves  and  boiler  and  engine  stops  ac- 
cessible from  the  deck  is  generally  recognized,  and  most  of  onr 
boats  are  so  fitted.  The  deck  valves  should  always  be  used  after 
the  run  to  shut  off  the  steam,  and  frequently  to  insure  their  easy 
working. 

Distribution  and  Service  in  Time  of  Peace. 

This  should  correspond  as  far  as  possible  with  that  which  the 
boat  would  see  in  time  of  war.  Consequently  the  station  boats 
of  the  Talbot  class  should  be  distributed  in  the  neighborhood  of 
their  cruising-ground  in  order  to  thoroughly  familiarize  them- 
selves with  the  channels  and  coast  in  all  conditions  of  weather 
and  in  all  seasons.  If  possible,  their  crews  should  come  from 
that  district,  and  they  siiould  be  allowed  to  remain  there  the 
greater  part  of  the  year.  During  a  certain  season  they  should 
be  withdrawn  to  a  more  favorable  climate  for  torpedo  practice, 
manoeuvres  with  the  fleets  or  such  employment  as  might  be  de- 
manded by  the  exigencies  of  the  service.  The  assembly  of  them 
all  at  Newport  in  the  summer  would  give  a  fine  opportunity  for 
concerted  action  with  the  tlcct.  Boats  belonging  to  the  district 
north  of  Philadelphia  would  do  well  to  winter  not  further  north 
that!  tlir  Chesipeakt  Bay, 

The  larger  boats  designed  to  act  with  the  squadron  should 
conform  in  a  general  way  with  the  movements  of  the  large  ships;  i 
that  is,  to  visit  our  southern   ports  in  the  winter*  and  then 
assemble  on  tlic  New  Hnglamt  co«?t  for  combined  practice  in  the 
summer.  { 

The  recoinincnihitiim!i  af  the  different  commanding  officers  at 
the  cfut  of  the  wiir  no  doubt  g«ve  a  vtrv*  good  idea  of  the  needs 
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boats  as  regards  the  complements  of  the  crews*  In  gen- 
ml  terms  it  was  more  men  and  higher  ratings*  It  is  difhcuit 
to  sec  how  larger  crews  can  be  accommodated  in  the  crew  space 
lUowcd.  The  only  remedy  is  to  avoid  keeping  crews  on  arduous 
dtttv  such  Eong  periods  at  a  stretch.  Then,  too,  it  must  be 
rnnembered  that  most  of  these  boats  in  the  war  did  service 
dtting  for  work  beyond  the  scope  of  the  boat  and  the  crews  as 
itlL  For  work  extending  only  over  a  short  period  their  crews 
itre  fufficient.     In  regard  to  the  rating,  it  is  of  course  impossible 

Ilohave  each  man  a  chief  machinist  or  a  chief  gunner's  mate; 
Im  the  rate  on  deck  should  not  be  less  than  a  seaman,  and  that 
in  the  engineer's  force  not  lower  than  fireman,  first  class.  In 
considering  the  htness  of  a  man  for  a  torpedo-boat,  it  is  im- 
portaGt  to  consider  his  liability  to  seasickness.  Very  good  men 
cm  larger  ships  sometimes  prove  to  be  of  little  value  when  the 
boat  i^ets  caught  in  a  gale — a  time  when  a  man  can  be  illy  spared 

Pbom  bis  work.  Men  detailed  for  this  service  must  be  moderately 
fCMiiig,  of  good  habits,  not  liable  to  severe  seasickness,  intelligent 
m6  reliable.  Any  severe  punishment  inflicted  is  sure  to  react 
ora  the  rest  of  the  crew  as  well,  since  it  brings  extra  duty  on  all 
(rf  them.  The  opportunities  for  obtaining  liquor  are  greatly 
increased  as  compared  with  the  condition  on  board  a  large  ship. 
The  regulations  now  require  that  a  man  who  has  served  on  a 
*orpedo-boat  be  marked  as  to  his  special  fitness  for  that  duty, 
iy  this  means  a  corps  of  men  specially  fitted  for  this  work  can 
be  obtained  by  the  department,  so  that  when  it  is  desired  to  bring 
the  crew  of  a  boat  up  to  its  full  complement,  the  seamen  can  be 
drafted  from  other  duty  to  these  vessels. 
I  OMcers. — During  the  war  the  detail  of  officers  for  torpedo- 
b»ls  was  one  officer  for  class  R  (the  Gwin  type)  and  two  officers 
for  classes  Q  and  P»  there  being  no  class  O,  or  destroyers.  This 
made  the  duty  quite  severe  at  times,  but  as  there  was  a  lack  of 
I     oficers,  and  none  but  regulars  were  desired  on  this  duty,  they 

preferred  this  arrangement, 
|i  The  following  temporary  increase  for  the  time  the  boat  was  in 
^^ttve  service,  either  in  time  of  peace  or  war.  would  be  much 
^Hlter*  On  boats  of  class  R»  two  officers:  on  both  class  Q  and 
^Ibss  P,  three  officers;  on  the  destroyers,  four  officers.  One  of 
r  ftese  officers  should  always  be  detailed  for  the  engine-room,  tak- 
du^  on  deck,  or  excused  from  that,  according  as  the  com- 
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inandiTig  officer  saw  fit.  tn  boats  having  more  than  two  officers 
on  board,  this  detail  should  be  shifted  after  a  time,  say  three 
months* 

Experience  on  these  boats,  both  on  deck  and  in  the  engine- 
room,  is  most  valuable  for  young  officers,  and  when  the  boats 
are  called  out  for  active  service  in  manoeuvres,  etc.,  the  supply 
of  young  officers  in  the  junior  officers*  quarters  of  the  large 
ships  should  be  drawn  on  to  fill  the  complement  of  the  boats. 
The  experience  in  harbor  pilotage,  navigation,  knowledge  of 
harbors,  etc.,  comes  to  them  at  an  age  when  they  are  quick  to 
learn,  and  responsibihty  sits  lightly  upon  them. 

Boats  in  restn^t. — The  question  has  arisen,  What  are  we  to  do 
with  our  boats  during  the  time  that  they  are  not  needed  on 
active  service?  Two  propositions  are  to  be  considered  and  have 
been  tried  ta  a  certain  extent.  One  is  to  haul  the  boats  up  on 
m  set  of  ways  that  is  roofed  over,  and  leave  them  there  till  they 
tre  needed  for  active  work.  A  complete  design  for  a  large 
boat-house  fitted  with  railway  by  which  a  boat  can  be  hauled 
out,  and  a  turn-table  so  that  it  can  be  switched  to  a  side-track 
jmd  another  boat  be  hauled  in,  has  been  considered.  Following 
out  this  idea,  four  boats  were  hauled  out  last  year  at  the  New 
York  yard.  The  other  proposition  is  to  reduce  the  crews  to 
the  minimum  needed  to  care  for  the  boat,  and  moor  the  boat  itt 
1  regular  stall  or  pen  so  that  no  especial  watch  is  needed  to 
secure  her  safety.  An  officer  is  then  placed  in  command  of  two 
or  more  of  these  boats,  and  inspects  them  regularly,  testing  the 
machinery  at  regular  intervals  and  uking  out  the  boat  for  a  nm 
at  certain  intervals  to  insure  her  readiness  for  sen-ice  at  all  times* 
Wlien  boats  are  kept  in  this  manner  they  are  actually  ready  for 
service;  and  by  drafting  the  additional  number  of  men  needed 
for  the  class  of  service  demanded  of  the  boat,  she  would  be 
ready  to  leave  tn  twelve  hours,  or  even  less  time.  The  mo^ 
infiortint  men  are  thoroughly  familiar  with  their  duties*  and 
CM  qtttckly  instruct  the  other*.  This  has  been  tried  on  some  of 
the  bottts  and  seemed  to  work  AatisfactorOy.  I 

If  the  host  be  on  the  warii  and  it  is  desired  to  use  her,  she 
is  put  tn  the  water,  antl  oflicen  and  crew  arc  ordered  to  her; 
orders  are  given  for  a  dock  triaL  ai*d  then  folloffs  a  km^  1(610- 
iced  raiuisitkm  (or  rtpikt  mtdrd  before  the  boat  is  ready  for 
•ervice;  slrvn  )otntt  are  no4  tight  and  need  re-f»ckiiig,  the  co»^ 
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denser  leaks,  or  the  feed  pump  needs  overhauling,  or  the  water- 
Imks  must  be  cleaned  out,  etc,»  etc,  and  the  boat  does  not  get 
tiny  froin  the  navy  yard  for  weeks.  There  is  no  one  to  blame. 
Time  and  disuse  will  always  bring  about  some  such  condition, 
and  then  if  on  top  of  this  there  has  been  any  neglect  in  the  pre* 
atitions  to  preserve  the  boat  when  she  was  laid  up,  the  trouble 
is  increased  many  fold.  A  court  of  inquiry  may  follow,  and 
iftcr  a  long  search  may,  or  may  not,  find  where  the  fault  was ; 
trat  this  will  not  help  the  boat.  She  is  finally  hustled  away 
from  the  navy  yard,  though  her  men  have  not  yet  learned  all 
thtit  duties.  If  she  escapes  the  discomfiture  of  an  early  return 
tlie  will  be  fortunate.  The  new  officers  blame  the  navy  yard 
work,  and  the  nav)^  yard  either  blames  the  people  from  whom 
she  was  received,  or  says  that  they  do  not  know  how  to  run  her» 

The  two  arguments  in  favor  of  hauling  her  out  were:  (i)  that 
it  was  more  economical  and  (2)  that  the  men  were  needed  else- 
where. 

la  regard  to  the  economy,  if  the  bill  for  repairs  be  examined 
ifier  the  boat  has  left  the  navy  yard  it  will  no  doubt  about  equal 
the  cost  of  maintenance  of  a  reserve  crew  on  board.  Moreover* 
if  ihere  had  been  a  need  for  this  boat  she  could  have  been  used 
it  once  if  kept  in  reserve,  and  can  be  counted  on  as  actual  oflFen- 
stve  power  available. 

Id  regard  to  the  need  of  the  men  elsewhere,  a  detail  of  from 
six  to  ten  men  will  be  sufficient  for  each  boat,  so  that  the  laying 
iqp  of  one  big  cruiser  would  suffice  to  maintain  fifty  torpedo- 
kcsts.  It  is  admitted  that  the  rates  of  these  men  would  run 
t  little  higher  than  the  total  of  a  crew  of  a  large  ship. 

From  the  experience  that  has  been  obtained  with  our  boats, 
itb  thought  that  the  following  detail  would  suffice  for  alt  boats: 

A  chief  machinist  and  a  machinist  first-class  for  the  engine* 
room,  an  oiler  for  each  engine,  one  water-tender  for  the  fire- 
room;  if  there  is  more  than  one  boiler,  an  extra  man  in  the  fire- 
mom  for  each  additional  boiler.  In  the  deck  force  would  be 
leeded  a  chief  gunner's  mate,  a  quartermaster  first-class,  and  for 
dasf  P  a  seaman. 

When  these  boats  are  in  reserve  they  should  be  arranged  in 
^upf  of  three  or  four^  placing  as  far  as  possible  sister  boats 
io  the  same  group.  A  lieutenant  to  be  placed  in  charge  of  each 
froup.     His  duties  would  be  to  keep  the  group  in  running  order 
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and  to  take  out  each  boat  at  least  once  a  month  for  exercise. 
Target  practice  at  full  speed  with  torpedoes,  and  with  the  battery, 
to  be  held  as  often  as  circumstances  would  permit.  The  Navy 
Department  requires  that  the  former  be  held  at  least  once  a 
month,  and  the  latter  at  least  once  a  quarter.  In  fine  weather 
these  exercises  could  be  held  very  much  oftcner.  The  boat 
selected  to  go  out  for  practice  should  carry  an  additional  crew 
taken  from  one  of  the  other  boats,  thereby  giving  them  double 
the  practice  J  and  lightening  their  duties*  It  is  thought  that  the 
best  results  are  undoubtedly  obtained  by  keeping  the  boats  in 
commission  and  requiring  the  men  to  live  on  board  them,  A 
man  never  takes  the  same  interest  in  a  ship  or  boat  unless  he 
lives  in  her,  nor  does  he  form  a  proper  sea-habit.  If  he  live  in 
barracks  on  shore,  the  sharp  contrast  of  his  first  night  at  sea, 
or  his  weeks  at  some  other  port  than  a  navy  yard,  makes  him 
dissatisfied  and  inefficient.  The  boats  are  comfortable  enough 
when  at  the  dock;  and  when  at  sea  the  man  can  sleep  better  in 
his  accustomed  bunk,  in  fact  Is  at  home  on  board,  which  the 
barrack's  man  is  not. 

Drills. — The  minimum  number  of  drills  and  exercises  each 
quarter  having  been  established,  it  is  all  important  that  there  be 
an  annual  mobilization  of  this  fleet  at  one  of  our  important  bases 
for  a  complete  and  thorough  series  of  exercises  in  co-operation 
with  the  fleet,  Newport  offers  the  best  rendezvous  for  battle- 
ships, cruisers  and  torpedo  craft;  while  its  deep  water  and 
moderate  tides  and  land-locked  coves  offer  fine  opportunity  for 
practice.  Night  attacks  should  be  made  upon  the  fleet  while  at 
sea  protected  by  destroyers,  and  upon  single  vessels  in  the 
harbor;  tests  as  to  relative  visibility  of  different  types  of  torpedo- 
boats  would  show  the  value  of  the  station  boat;  urgently  needed 
training  of  the  firemen  to  prevent  the  sudden  flare  from  the 
smokestack  when  the  near  approach  has  begun;  careful  training 
to  enable  the  boat  to  get  within  torpedo  range  with  full  pressure 
of  steam,  and  yet  not  lift  the  safety  valve.  Thus  a  more  perfect 
knowledge  of  the  value  of  the  torpedo-boat  will  be  obtained  by 
the  officers  on  the  battleships.  The  naval  officer  possesses  the 
happy  faculty  of  forgetting  his  anxieties  and  hardships;  so  that 
already  the  strain  of  the  first  few  nights  on  the  Santiago  blockade 
are  but  faint  memories.  The  statement  is  too  often  heard  from 
officers   that   have   known   better,   that   "  torpedo-boats    don't 
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at  to  much;  they  did  nothing  during  the  war.  We  tested 
attacks  at  Key  West." 
I  UTiat  different  work  would  the  blockade  have  been  had  we 
lost  a  battleship  during  the  early  days  of  the  blockade  by  a  night 
sortie  from  Santiago.  There  were  a  large  number  of  phantom 
torpedo-boats  chased  and  sunk  as  it  was,  but  the  memory  of  the 
sudden  destruction  of  a  battleship  would  have  made  them  legion. 

The  writer  does  not  believe  that  the  torpedo-boat  can  perform 
miracles  (especially  without  considerable  exercise  and  practice 
kforchand),  but  these  boats  have  an  important  role  in  naval 
wirfare.  in  which  they  have  been,  and  will  be,  employed  with 
tdliog,  and  at  times,  demoralising  effect* 

la  conclusion,  we  need  three  types  of  torpedo  vessels  to  meet 
the  ocmditions  which  will  arise  in  case  of  war,  and  we  need  trained 
crcm-j  to  render  them  efficient  in  time  of  need.  The  former  rests 
in  part  with  our  national  legislators;  but  the  latter  can  most 
cffieieQily  be  maintained  by  keeping  a  nucleus  on  each  boat,  and 
thm  keeping  each  boat  ever  ready  for  service. 
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THE  AUTOMOBILE  TORPEDO  AND  ITS  USES. 

A  DISCUSSION  OF  THE  TORPEDO  POLICY  BEST  ADAPTED  FOR 
THE  UNITED  STATES  NAVAL  SERVICE. 

By  Lieutenant  L.  H,  Chandler,  U,  S.  Navy. 

UOTTo: — "In  a  word,  the  lorpcdo  has  brought  into  the  Navy  a  fresh 
|;wi,  I  fleir  romance,  and  possibilities  more  brilliant  than  were  ever  exist- 
tat  before  its  adoption/'  —  T&rpedoes  and   Torpedo  Vtsseh^  LUut,    G.  E. 
Armtrtmg,  R.  N. 


>  is     of      ; 

^kider 
Hbeto 


L  In  opening  this  paper,  the  writer  may  as  well  admit  at  once 
that  he  is  an  enthusiast  on  the  subject  of  torpedoes^  but  he  hopes 
that  he  is  a  moderate  one  and  that  he  fully  realizes  the  limitations 
of  the  weapon.  He  has  always  been  a  friend  of  the  so-called 
"  freaks  "  of  the  navy,  being  of  the  opinion  that  each  of  these 
is  of  great  value  under  certain  conditions  and  of  almost  none 
er  all  others.  What  is  considered  to  be  the  proper  field  of 
torpedo  will  be  pretty  thoroughly  demonstrated  as  this  pajier 
esses. 

2.  The  endeavor  will  be  made  to  show  under  what  circum- 

ttaaces  and  by  what  means  torpedo  warfare  can  be  best  carried 

on  iy  our  service  with  a  good  fighting  show  of  success.     It  has 

Itemed  to  the  writer  that  there  is  too  little  literature  extant  on 

is  subject  from  the  thinkers  of  the  navy,  and  this  paper  is 

cpared  in  the  hope  that  it  may  bring  forth  arguments  from 

those  having  knowledge  and  experience  in  torpedo  matters,  so 

the  interest  of  the  service  may  be  excited  and   a  better 

eciation  of  the  subject  gained  by   alL     Doubtless   in   the 

«e  of  the  article  many  old  ideas,  not  original  with  the  writer, 

had  to  be  dressed  up  and  dragged  to  the  front  again,  but  the 

tb|eci  in  hand  has  received  so  little  discussion  of  late  in  our 
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service  and  the  advance  made  in  torpedo  material  has  been 
great  that  there  is  an  evident  need  for  a  further  stirring  up  o! 
minds  in  regard  thereto,  and  this  fact  must  be  accepted  as  an 
apology  for  the  reproduction  here  of  many  ideas  that  have  been 
often  presented  before. 

3,  Throughout  this  paper  the  object  has  been  to  consider  the 
matter  temperately  and  to  discuss  only  those  methods  which 
promise  rather  more  than  a  mere  possibility  of  success.  While 
arguing  from  this  standpoint  alone  it  is  not  meant  that  untistiat 
exertions  under  special  circumstances  may  not  accomplish  re- 
sults with  conditions  far  more  unfavorable  than  those  in  any  of 
the  situations  here  considered.  It  is  thought  that  they  would, 
but  the  eflfort  has  been  to  avoid  making  claims  for  possibilities 
of  success  except  where  there  are  very  good  grounds  for  believ- 
ing such  success  to  be  more  than  likely.  When  a  new  weapon 
is  introduced  it  is  frequently  killed  by  the  exorbitant  claims  of 
its  friends.  It  may  be  put  down  as  an  axiom  that  the  difficulty 
of  using  a  weapon  successfully  increases  directly  (and  perhaps 
in  a  higher  degree)  with  the  deadliness  of  its  effect.  Such  being 
the  case,  the  frequent  claims  that  some  particular  mechanism  for 
handling  high  explosives  in  warfare  is  going  to  revolutionize 
present  methods  inevitably  redounds,  as  do  all  excesses,  to  the 
detriment  of  the  device  in  question.  The  writer  has  here  tried 
to  avoid  this  mistake, 

4.  Torpedo-boats  and  torpedoes  are  essentially  a  part  of  the 
harbor-defense  system  of  this  countf7.  Unlike  the  powers  of 
Europe,  our  coast  is  too  far  from  an  enemy's  shores,  with  a 
possible  exception,  to  make  the  passage  of  torpedo  vessels  from 
one  to  the  other  for  hostile  purposes  a  very  likely  occurrence. 
It  IS  asked  that  this  statement  in  regard  to  the  proper  sphere 
of  action  of  torpedo  vessels  may  be  accepted  for  the  present  as 
true,  for  the  sake  of  argument,  and  the  reasons  for  this  beltcf 
will  be  developed  at  length  as  the  paper  progresses.  In  relation 
to  it,  it  may  be  said  that  the  oft- made  comparison  between  the 
torpedo-boat  and  the  highly-bred  race  horse  is  an  apt  one.  Each 
is  the  highest  type  of  its  race,  each  gives  the  maximum  speed 
attainable  by  any  of  its  kind,  each  has  to  be  carefully  groomed 
and  cared  for  at  all  times,  but  more  especially  just  prior  to  trial; 
each  will  be  quickly  broken  down  by  constant  driving  over 
rough  ways,  and  conversely  each  will  be  quickly  ruined  by  lack 
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of  proper  exercise,  while  each  requires  the  most  expert  knowl- 
fdgf  cm  the  part  of  the  handlers. 

5.  But  why  carry  the  comparison  further?  Does  not  every 
point  advanced  go  to  show  that  the  sole  legitimate  duty  of  the 
liMpedo-boat  is  to  choose  its  own  time  and  weather,  and,  in  com- 
ptny  with  others  of  its  own  kind,  to  dash  forth  from  its  own 
home  port  to  an  attack  upon  hostile  ships  within  easy  striking 
distance,  as  w^ould  be  those  of  a  blockading  force? 

6.  The  consideration  of  the  question  of  torpedo  warfare  will 
betaken  up  in  this  paper  under  the  following  heads: 

A»  The  limitations  of  torpedo-boats  and  of  their  weapons, 

B«  The  method  of  approach  and  of  attack. 

C  The  stationing  of  the  flotilla  in  time  of  war  and  in  time  of 

D,  The  care  and  preservation  of  the  boats  in  war  and  in  peace, 

CkE  The  proper  training  of  the  personnel 
R  Circumstances  under  which  the  flotilla  may  be  of  assistance 
lo  the  fieet- 
■  G,  Tlie  question  of  ship*s  torpedo- boats. 
^H.  Modifications  of  the  preceding  arguments  to  make  them 
tppltcable  to  torpedo-boat  destroyers, 

I.  The  use  of  torpedoes  on  board  vessels  not  specifically  de- 
figned  therefor. 

J.  The  use  of  boats  at  a  distance  from  their  base.  When 
possible  and  how  best  accomplished. 

IC  Modifications   of  the  theoretically  perfect  system    made 
•ecess^y  by  our  lack  of  boats,  officers  and  men. 
L  Types  of  boats  and  their  standardization, 
M.  Types  of  torpedoes. 

N.  The  bearing  upon  the  above  statements  of  the  lessons  of 
the  war  with  Spain, 
O,  General  summing  up, 

A.  The  Limitations  of  Torpedo-boats  and  of  their 
Weapons. 

7.  As  far  as  the  boats  themselves  are  concerned,  the  constant 
liard  ninmng  incident  to  continuous  cruising  has  always  been 
lOBiid  to  disable  machinery  and  render  stale  the  personnel.  On 
Ike  cocttrary,  boats  caJi  no  more  be  laid  up  without  a  crew  on 
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board  and  then  be  suddenly  called  into  service  and  give  effective 
results  than  can  a  watch  be  laid  away  motionless  in  a  drawer  foi 
a  long  period  and  then  be  expected  to  run  accurately  wheu 
wound.  ^M 

8,  The  ideal  condition  of  boats  for  service  is  to  keep  thm 
always  in  full  commission,  with  full  complements  of  officers  and 
men  on  board,  employed  constantly  near  their  base  in  short 
runs  and  torpedo  practice.  This  keeps  boats  in  condition,  crew 
fresh  and  well  instructed  and  weapons  in  good  shape. 

g.  The  introduction  of  the  gyroscopic  steering  gear  for  tor- 
pedoes has  done  much  to  improve  the  accuracy  of  the  weapon, 
but  it  has  one  great  disadvantage.  If  not  in  perfect  adjustment, 
this  gear  is  worse  than  nothing,  as  it  renders  a  miss  certain 
No  gyroscope  can  be  adjusted  or  even  examined  to  see  whethei 
it  is  in  adjustment  or  not,  except  upon  the  most  stable  platform. 
It  is  doubtful  if  it  could  be  done  on  board  even  the  largest  ship, 
except  under  exceptional  circumstances.  Vibration  from  aux* 
iliary  machinery  would  probably  be  sufficient  to  render  tbi 
adjustment  very  difficult,  if  not  impossible.  So  it  would  seem 
that  the  gyroscopic  steering  gear  can  only  be  satisfactorily  used 
when  it  can  be  taken  ashore  and  adjusted  or  frequently  examined 
for  adjustment. 

TO.  Torpedoes  kept  in  tubes  and  ready  for  use  on  board 
torpedo-boats,  as  they  must  always  be  in  war  time,  are  subjecl 
to  constant  deluging  with  salt  water  when  at  sea,  and  it  would 
seem  that  the  chances  of  a  successful  run  from  a  boat  which  had 
been  long  away  from  port  would  be  very  greatly  reduced  on  thai 
account. 

M.  For  these  reasons  torpedo-boats  cannot,  except  undei 
exceptional  circumstances,  be  called  upon  to  operate  far  from 
their  base. 


B. 


I 


The  Method  of  Approach  and  of  Attack- 

1 2.  This  being  one  of  the  most  important  questions  in  relation 
to  torpedo  warfare,  seems  nevertheless  to  be  one  of  the  least 
discussedj  at  least  in  our  service,  and  one  in  regard  to  which 
fewer  fixed  ideas  and  opinions  prevail  than  almost  any  other. 
The  German  method  seems  to  have  many  advantages.  In  this  a 
"  section  boat "  leads  a  "  section  "  of  six  other  boats  in  a  wedge 
formation,  the  section  boat  at  the  apex,  the  two  boats,  one  on  each 
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^^tiarter,  forming  the  first  *'  division/'  the  two  at  the  rear  end  of 
fc  rifht  flank  the  second  '*  division/*  and  the  two  at  the  rear 
«Mi  of  the  left  flank  forming  the  third  "  division/'  These  boats 
idfince  to  the  attack  so  close  together,  the  section  boat  leading, 
that  a  man  may  step  from  the  bow  of  one  boat  to  the  quarter  of 
the  one  next  ahead.  Each  follows  the  motions  of  the  boat  ahead, 
cbanf  es  of  speed  being  signalled  by  flashing  a  small  lantern  at 
tfee  stem  of  each  boat,  so  arranged  that  the  light  is  thrown  down 
into  the  wake.  The  wash  from  the  screws  tends  to  keep  the  boats 
Kfrtiin  louching  the  sterns  of  their  leaders.  When  sighted  by  the 
W^  enemyi  or  at  signal  from  the  section  boat,  the  boats  spread  out 
I  00  each  side  and  deliver  the  attack  from  seven  different  points 
I  of  the  compass,  the  section  boat  making  a  direct  attack.  Prior 
to  the  attack,  a  route  of  retreat  is  agreed  upon  to  diminish  the 
chances  of  collision. 

1$.  The  writer  may  say  at  once  that  he  sees  no  better  method 
of  attack  than  this,  then  proceeding  to  criticise  and  discuss  its 
kiding  features*  Any  scheme  which  involves  preconcerted 
attack  at  the  same  moment  by  a  number  of  vessels  is  difficult, 
even  in  the  day-time  t  and  at  night,  especially  under  the  circum- 
stances of  weather  when  a  torpedo  attack  should  be  made,  it  is 
alrooit  certain  that  some  of  the  boats  would  be  ahead  of  the 
others.  What  is  the  best  method  of  reducing  this  error  to  a 
minimum? 

14.  The  first  thing  is  to  adopt  the  method  of  approach  which 
shall  keep  the  boats  together  as  long  as  possible  without  sub- 
jecting them  to  the  fire  of  the  adversary  while  grouped  or  sac- 
rtfidng  the  advantages  of  a  scattered  attack,  while  at  the  same 
bmc,  the  time  element  is  eliminated  to  the  greatest  possible  extent. 
The  formation  should  be  such  as  to  permit  the  quickest  possible 
svitematic  opening  of  order  should  the  flotilla  be  discovered 
while  grouped.  The  formation  should  be  that  which  will  enable 
flie  senior  oflficer  to  retain  control  of  all  its  units  to  the  last 
moment  possible  while  engaged  in  that  hunt  for  his  adversary 
«rhich  it  will  often  be  so  difficult  to  bring  to  a  successful  termina- 
tion. 

15,  It  seems  to  the  writer  that  the  German  wedge  offers  the 
best  answer  to  all  the  above  requirements.  In  it  the  senior 
officer  retains  control  to  the  last  moment  possible,  open  order 
portion  is  taken  by  the  simultaneous  action  of  all  the  boats,  and 
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they   can    therefore    more    quickly    spread,    if    detected    white 
grouped,  than  from  almost  any  other  formation. 

i6.  The  ideal  attack  would,  of  course,  be  that  in  which  the 
attacking  force  discovers  its  object  without  itself  being  at  once 
detected.  The  approach  being  made  at  a  speed  sufficiently  low 
to  prevent  the  rolling  up  of  a  mass  of  foam  under  the  bows  and 
to  enable  the  fires  to  be  so  handled  that  there  will  be  no  masses 
of  flame  bursting  from  the  funnels,  the  section  boat  would  con- 
tinue towards  the  enemy  at  the  same  speed,  changing  her  course 
if  necessary;  the  signal  for  dispersion  would  be  given,  and  the 
boats  would  spread  out  into  positions  say  two  points  apart,  at 
varying  speeds,  the  flank  boats  moving  most  quickly.  They  would 
then  continue  the  approach,  the  section  boat  gTadually  working 
up  her  speed,  after  allowing  a  time  interval  of  short  duration  to 
elapse  to  give  the  others  a  chance  to  place  themselves,  and  when 
discovered  it  would  be  full  speed  at  once  for  all. 

17.  Of  course  if  the  section  is  discovered  before  it  has  opened 
out,  full  speed  must  be  attained  at  once,  and  the  wing  boats  would 
only  spread  out  enough  to  break  up  the  grouped  target.  In  this 
connection  a  suggestion  recently  made  by  Lieutenant  A,  P, 
Niblack,  U,  S.  Navy,  might  be  adopted  with  probable  success, 
it  being  for  the  boats  as  they  spread  to  drop  overboard  phos- 
phorescent buoys  to  tempt  the  fire  of  the  enemy.  A  few  such 
marks  judiciously  dropped  in  the  open  sectors  as  the  boats  cross 
them  would  probably  prove  a  very  strong  temptation  to  the 
captains  of  the  secondar>^  guns, 

18.  In  relation  to  the  method  of  delivering  the  fire,  it  may  be 
said  that  the  introduction  of  the  adjustable  gyroscopic  steering 
gear  has  added  greatly  to  the  chance  of  a  hit.  With,  for  ex- 
ample, two  central  pivot  tubes  on  the  fore  and  aft  central  line 
of  the  boat,  these  should  be  set  one  broad  on  each  bow.  The 
steering  gears  of  the  torpedoes  should  be  set  to  bring  them  both 
to  run  parallel  to  the  course  of  the  boat  at  the  moment  of  firing- 
Then  the  commanding  officer  has  only  to  steer  his  boat  for  the 
point  at  which  he  wishes  his  torpedoes  to  run  and  to  fire  them 
at  the  right  moment.  Two  torpedoes  will  thus  be  simultaneously 
discharged  in  directions  ninety  degrees  apart,  one  of  which  will 
make  a  turn  of  forty-fivc  degrees  to  the  right  and  the  other  of  the 
same  amount  to  the  left,  and  they  will  then  run  parallel  at  quite 
a  distance  apart.    The  advantage  of  such  a  method  of  fire  over 
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anything  possible  prior  to  the  latest  improvement  of  the  gyro- 
scOf>e  is  very  apparent. 

19,  The  return  from  the  attack  is  not  important.  The  boats 
should  be  saved  if  possible,  of  course;  but  no  one  can  go  out 
expecting  to  return,  and  any  man  who  lets  that  idea  seriously 
enter  into  his  calculations  had  better  stay  at  home  altogether* 
Let  it  be  agreed  as  to  how  the  boats  will  turn  for  the  retreat 
after  delivering  their  fire,  in  order  that  the  chances  of  running 
into  each  other  may  be  diminished,  and  then  let  the  boats  all 
itiaJce  the  best  of  their  way  to  a  rendezvous  independently*  This 
spot  should  be  as  near  tlie  enemy  as  possible^  while  protected 
from  him,  and  the  boats  should  stand  by  there  to  help  the  Injured 
until  all  arc  either  in  or  given  up* 

20*  The  question  of  attack  by  two  or  more  sections  renders 
the  matter  still  more  complicated.  The  sections  should  remain 
together  as  long  as  possible  without  sacrificing  any  other  ad- 
vantages, and  then  the  time  element  must  be  taken  into  account 
to  secure  simultaneous  attack.  The  difficulties  are  manifest,  and 
they  can  only  be  overcome  by  officers  whose  boats  are  a  part  of 
Cbcxnselves  and  whose  knowledge  of  each  other  and  of  the  waters 
in  iriiich  they  are  operating  is  so  perfect  as  to  be  instinctive. 

31-  A  question  of  importance  to  be  considered  is  the  avoidance 
of  tfie  enemy's  picket  boats,  and  here  we  have  something  which 
mtlgt  be  left  more  largely  to  the  dictation  of  circumstances  than 
almost  any  other  part  of  the  tactics.  Whenever  possible,  the 
attack  should  be  made  from  the  quarter  where  it  would  be  least 
expected,  from  the  seaward  if  possible.  Unfrequented  and  little 
known  channels  should  be  used  to  attain  a  position  on  the  outer 
aide  of  a  blockading  fleet,  thus  enabling  the  attack  to  be  delivered 
from  the  off-shore  side.  Where  practicable,  the  cutting  of  such 
channels  at  proper  points  should  be  made  a  part  of  the  defenses 
of  e^-ery  harbor.  At  times  it  would*  perhaps,  be  possible  to  have 
the  attack  delivered  by  a  section  from  some  other  port  than  the 
otie  off  which  the  enemy  is  lying,  or  by  two  sections,  one  front 
withtji  and  another  from  without  simultaneously.  An  attack 
from  off  shore,  assisted  by  a  feint  from  the  harbor  mouth  to 
distract  the  pickets  and  the  enemy's  fire  (to  be  turned  into  a  real 
9$$mck  if  the  chance  occurs)  would  give  great  chances  of  success, 

23.  Failing  in  the  chance  to  attack  from  an  unexpected  quarter* 
it  would  probably  be  best  to  make  a  few  preliminary  attacks  to 
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destroy  the  picket  vessels  by  gunfire,  every  such  feint  to  he 
turned  into  a  real  attack  if  the  chance  comes.  An  effort  might 
be  made  from  within  in  weather  in  which  the  enemy  would  find 
it  impossible  to  handle  his  small  picket  vessels* 

23.  Another  method  of  attack  proposed  is  to  have  the  section 
find  the  quarry  and  then  steam  around  it  in  column,  boats 
dropping  off  the  rear  end  at  intervals,  until  all  are  distributed, 
when  the  attack  is  to  be  made.  Here  the  section  escorts  each 
boat  to  its  station  and  the  time  consumed  in  doing  so  would  be 
relatively  very  great  and  the  chances  of  discovery  much  in- 
creased. It  would  be  impossible  of  accomplishment  were  the 
fcoats  discovered  as  soon  as  they  found  the  enemy,  and  the  sec- 
tion would  then  be  left  without  a  plan. 

24.  Of  course,  the  German  wedge  might  be  changed  into  a 
column,  if  desired,  but  the  arguments  for  so  doing  are  not  clear- 
It  does  not  seem  likely  that  the  boats  in  the  wedge  could  be 
kept  as  close  together  as  has  been  indicated,  when  operating 
under  service  conditions,  and  the  danger  to  the  bows  of  the 
boats  from  the  twin  screws  of  their  leaders  would  be  very  great 
The  Germans  make  great  use  of  single-screw  boats,  and  it  would 
be  easier  with  them.  It  is  also  probable  that  the  stern  lights 
would  have  to  be  extinguished  at  least  as  soon  as  the  proximity 
of  an  enemy  was  discovered, 

25.  The  nomenclature  here  adopted  differs  somewhat  from  the 
German,  and  it  may  be  well  to  give  the  following  definitions  of 
terms  which  are  consistently  used  in  this  report: 

(a)  The  "  flotilla  "  includes  all  the  torpedo  vessels  of  the  navy. 

(b)  A  flotilla  **  section  "  is  a  squadron  of  seven  boats  acting 
together  as  a  unit. 

(c)  A  coast  "  district  '*  is  a  section  of  the  coast  to  which  one 
or  more  sections  are  assigned. 

(d)  A  district  **  base  *'  is  the  depot  and  refitting  establishment 
of  the  district. 


C,  The  Stationing  of  the  Flotilla  in  Time  of  War  and  in 
Time  of  Peace, 

26.  In  discussing  this  question,  the  war  basis  will  be  first  taken 
up,  after  which  will  be  considered  the  changes  that  it  seems  most 
advisable  to  make  in  that  disposition  consequent  upon  the  arrival 
of  peace. 
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27.  Froni  his  personal  knowledge  of  torpedo*boat  duty,  the 
writer  is  ver^-  positively  of  the  opinion  that  it  is  too  complex 
and  its  wants  too  immediate  to  enable  it  to  be  properly  handled 
under  the  present  system,  where  the  boats  are,  for  various  pur* 
poses,  under  the  control  of  several  independent  bureaus.  In  the 
way  of  stores,  the  very  stnallness  of  their  wants  makes  them  sub- 
ject to  being  overlooked  in  the  bureaus,  and  such  a  failure  will 
very  largely  ruin  the  efficiency  of  a  boat.  The  flotilla  should 
have  some  officer  in  the  department,  preferably  in  the  office  of 
the  Assistant  Secretary,  who  can  take  entire  charge  of 
the  boats.  He  should  be  a  man  who  has  had  large  practical 
experience  with  torpedoes  and  torpedo*boats,  and  who  is  inter- 
ested in  his  work  and  zealous  for  the  advancement  of  the  par- 
ticular weapon  with  which  he  is  concerned.  All  correspondence, 
requisitions,  etc,  relating  to  the  flotilla  should  come  to  him, 
he  can  then  exercise  the  personal  supervision  over  them 

bich  is  now  felt  to  be  nobody's  business.  In  other  words,  the 
flotilla  must  have  a  head.  It  is  not  desired  that  this  head  shall 
be  so  placed  as  to  be  antagonistic  to  the  different  bureaus;  on 
the  contrary,  there  should  be  chosen  for  the  place  an  officer  who 
will  have  tact  enough  to  enable  him  to  make  himself  regarded  by 
of  the  chiefs  of  the  various  bureaus  in  the  light  of  an  assist- 
rant  in  his  own  particular  bureau,  one  who  will  take  up  the  very 
smalK  but  Tery  important,  details  of  the  flotilla. 

38.  So  much  for  the  departmental  organization  of  the  flotilla. 
^As  far  as  the  division  of  the  torpedo  force  is  concerned,  the  coast 
should  be  divided  into  districts,  and  the  following  is  suggested 
as  a  most  ippropriate  division: 


&SU 

Dlitriot. 

1. ... 

lUi&e. 

% .... 

.  Ntw  H«mpililr«. 

%L   ... 

M&*|Acfalll«tt«, 

c*.-< 

,  EhCkde  Uluid. 

«L  ... 

Umg  Ulmnd  8d. 

«.  ... 

Nt*  York. 

r  ... 

HeUwmre. 

a  .... 

.  No  rib  ClieMpfl*k«. 

UtniU  of  Dlrtriot. 

Etitport  to  KorilRHiS. 

PortUad  to  Rock  port. 

OtQQc«H«r  to  ProTiucetown. 

PrOTincetoirD  to  FUber'a  Id. 

Flib«r'i  ttUnd  to  New  QaTen, 

New  HiY«o  to  fimrnefirit 

Bftrttof  rI  to  WLnter  Qnirter 
8bOftl. 

Wlater  Qoftrt«r  Shoal  to  Cape 
ITei]r>-  Atxd  CbeAapflkke  Bay, 
Dorth  of  ThLmbJ«  Sboil, 


Hockiftna, 
Porta  month. 
Boa  ton. 
Newport, 
New  LoDdon. 
New  York/ 
Ne*r  month  of 
DeUw«r«  Bay* 
York  town. 
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Ko.  of 
D!itri€t. 

Kara©  of 
DlBtdct. 

T.I  mite  of  DiMrloL 

tJ.     ... 

Soutli  Chcupeike. 

Cftp«  Cli Aries  (HamptoD  Roada) 
to  Cape  Hatterai. 

la.  .... 

Nortli  Ciroliiit. 

Cape  Hatter&B  to  Cape  RomaiiL 

11 

South  C&rollnft. 

€ap«  Rotnaln  to  Port  RoyaL 

13.   .... 

.  Ofiorgii* 

Port  Royal  to  St.  Mary'i  En> 
tranc«. 

13 

,  FloHda. 

St*  Marj^a  Entrance  to  Cape 
Canayeral. 

14.   ..., 

*  Key  W«it 

Fowey  Rocks  to  Dry  Tortmgai. 

15 

.  Tftrnpft. 

Key  West  to  ApalacbJeola. 

U.  ..., 

,  FeQiucoIi' 

Cape  San  Elae  to  Bbip  Islaad. 

17.   ... 

.  MlitltBlppl. 

Ship  liland  to  Atchaf  alaja  Bay. 

16,   ,-. 

.   GftlT«EtOZI. 

Atehafalaya  Bay  to  Rio  Grande. 

19.   ... 

.  Porto  Rico. 

Porto  Rico. 

90.   ... 

,  Cuba. 

Cnba. 

81.  ... 

.  Pnf  et  Sound. 

Cape  Scott  (VaucotiYer  Id.)  to 

Weitport  (Wa^bington), 

22.   ... 

.  Qi^gon. 

Weitport  to  Cape  Blanco. 

n.  ... 

.  Nortb  California. 

Cape  Blaitco  to  San  Franc  Itco. 

M,  ,,, 

.  South  Cftllforiil&. 

San  Francisco  to  Point  Concept 

tion. 

25.   _. 

,  Ban  Diego. 

Point  Conception  to  the  Kio 

Tla  J  nan  a. 


Fort  Monroe*  ] 

Wilmington, 

Charleston. 

Savannah. 

JacksoiiTineu  1 

£ey  Weat. 

Tampa. 
Pensacola. 
Near  month  of 
Mfssliatppl  R 
Galveaton. 
San  Juan. 
Havana. 

Bremerton. 
Astoria. 
San  Francisco, 
San  Francisco. 

San  Diego.      ■ 


29.  Should  Cuba  be  annexed,  it  would  be  advisable  to  have  a 
North  Cuba  district,  base  at  Havana;  and  a  South  Cuba  district, 
base  at  Santiago,  In  the  future  the  carrying  out  of  the  system 
here  indicated  by  the  formation  of  districts  in  the  Hawaiian  and 
Philippine  Islands  would  naturally  follow,  but  for  the  present 
discussion  the  division  above  indicated  is  sufi^cient. 

30,  To  each  coast  district  should  be  assigned  a  section  of  the 
flotilla,  consisting  of  at  least  seven  boats,  say  one  destroyer  and 
six  boats.  For  this  there  would  be  required  175  boats,  which  is 
not  an  excessive  number  towards  which  to  build. 

31.  The  commanding  officer  of  the  destroyer  in  each  section 
should  command  the  section,  and  only  officers  who  have  had 
practical  experience  in  torpedo  work  and  who  are  believers  in  the 
weapon  should  be  selected  for  this  duty. 

32,  The  section  commander  should  also  command  the  district 
base.    The  purpose  and  nature  of  these  bases  are  indicated  in 
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another  section,  and  here  it  may  only  be  stated  that  they  should 
fierer  be  located  at  navy  yards.  Their  great  object  will  be  set 
aside  unless  the  section  commanders  can  absolutely  control  them, 
A  very  lew  watchmen  and  laborers  would  need  to  be  employed 
at  each  base. 

33.  Tlie  daily  occupation  of  the  flotilla  in  time  of  war  is  evi- 
dently a  question  which  does  not  need  discussion  except  as  to 
tactics,  and  that  point  will  be  found  covered  in  another  section. 
Let  us  now  proceed  to  the  discussion  of  the  stationing  of  the 
sections  of  the  flotilla  in  time  of  peace. 

34.  To  avoid  sickness  from  climatic  influences,  the  boats 
shoold  come  north  in  summer  and  go  south  in  winter*  This 
could  be  easily  done  without  breaking  up  the  flotilla  sections 
bj  ordering  two  or  more  of  them  to  the  same  district  of  coast 
for  the  season,  each  section  to  act  as  a  unit,  but  the  senior  section 
commander  to  control  them  all 

35.  Then,  for  purposes  of  instruction  of  personnel  and  pre* 
nervation  of  material*  section  commanders  should  be  required  to 
keep  their  sections  busy  in  legitimate  work.  Other  senior 
officers  should  not  be  permitted  to  interfere,  except  at  such 
times  as  the  department  should  order  one  or  more  sections  to 
report  to  the  commander-in-chief  of  the  heavy  fleet  for  exercises. 

36.  It  is  not  thought  necessary  to  go  into  further  elaboration 
of  the  details  of  this  scheme.  Its  many  advantages  are  manifest* 
Amottg  them  may  be  mentioned  the  ease  with  which  two  or 
more  sections  can  generally  be  brought  together*  It  would 
also  be  possible  in  many  cases  for  one  or  more  flotilla  sections 
to  ddiver  an  attack  from  seaward  upon  a  hostile  fleet  operating 
in  another  coast  district. 

37.  As  to  the  plea,  which  will  doubtless  be  advanced,  that  we 
win  never  have  enough  boats  for  this  division,  the  writer  would 
say  that  any  scheme  is  better  than  no  scheme.  He  believes 
that  the  one  here  laid  down  is  a  consistent  outline  of  the  best 
methods  of  using  the  torpedo  for  coast  defense,  which  he  believes 
to  be  its  legitimate  field,  and  does  not  think  that  the  number  of 
boats  mentioned  wilt  be  in  excess  of  the  number  that  our  navy 
wBI  finally  have.  As  soon  as  the  boats  now  building  are  finishedi 
the  many  voters  employed  in  their  construction  will  be  certain 
to  bring  their  influence  to  bear  upon  Congress  for  the  purpose 
of  ha%ntig  the  construction  of  more  boats  authorized. 
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D,  Tbe  Cake  and  Preservation  of  the  Boats  m  War  aki 

Peace, 

38,  Til e  arguments  advanced  in  the  preceding  sections  make 
it  almost  unnecessary  for  the  writer  to  state  that  he  is  most 
strongly  of  the  opinion  that  there  is  but  one  way,  either  in  peace 
or  war,  in  which  the  torpedo-boat  flotiJIa  can  be  kept  ready  for 
duty  on  short  notice,  and  that  way  is  to  keep  all  the  boats  con- 
stantly in  service.  The  least  dangerous  modification  of  this 
method  will  be  considered  later  in  this  paper,  but  for  the  present 
the  discussion  will  be  confined  to  the  ideal  condition  indicated, 
that  where  all  the  boats  are  in  commission  with  full  complements 
at  all  times. 

39,  At  the  base  of  each  district  there  should  be  proper  wharves 
and  storehouses.  Each  boat  should  have  its  own  wharf  and  its 
own  storerooms,  to  which  the  commanding  officer  should  have 
the  key.  Thus  each  boat  could  have  her  supplies  at  hand,  and 
yet  the  present  overcrowded  condition  of  the  boats  in  regard  to 
stores  could  be  avoided.  There  should  be  barracks  for  the  men, 
who  should  ordinarily  live  there,  and  a  separate  dormitory  for 
each  boat,  with  either  separate  messes  or  a  common  mess  for 
all,  as  circumstances  might  show  to  be  best,  A  separate  build- 
ing, with  sleeping  apartments  and  accommodations  and  mess 
arrangcnicnts  for  all  the  officers  of  the  section  should  be 
arranged.  Then,  as  in  almost  all  foreign  torpedo  services,  the 
olficers  and  men  could  live  under  sanitary  conditions,  making 
such  daily  runs  as  might  be  desired  for  exercise,  and  living  on 
board  the  boats  for  short  periods  during  more  extended  runs 
to  the  limits  of  the  coast  district, 

40,  At  each  base  there  should  be  a  coal  shed  with  the  best 
quality  of  coal  in  bags,  so  arranged  that  it  could  be  carted  to  the 
wharves  alongside  the  boats  ready  for  speedy  coaling.  Fresh 
water  connections  should  be  established  alongside  each  boat. 
A  general  storehouse  at  each  base  should  also  be  maintained, 
where  standard  stores  of  all  kinds  should  be  kept  on  hand, 
together  with  a  supply  of  such  special  stores  as  might  be 
neede<l  (or  each  particular  boat.  This  storehouse  should  be 
ible  to  meet  at  once  every  possible  want  of  each  individual  boat 
without  the  neceiiitity  of  waiting  for  the  accomplishment  of  a 
purehase.     Every  svstem  of  accounts  or  requisitions  which  in 
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tJie  slightest  degree  retards  the  supply  of  the  boats  should  be 
changed  at  once.  Torpedo-boat  officers  cannot  keep  books  and 
handle  returns  and  reports  except  to  the  extreme  detriment  of 
their  legitiniate  work,  A  small  machine-shop  capable  of  doing 
torpedo  repairs  of  moderate  dimensions  should  be  established 
at  each  base,  where  work  could  be  done  by  the  force  of  the  boat 
needing  it.  It  is  thought  that  advantages  would  accrue  by  hav- 
ing the  machinists  who  run  the  engines  do  as  much  as  is  possible 
of  the  repair  work  upon  them.  At  each  base  there  should  be 
a  dock  or  railway  capable  of  taking  from  the  water  the  largest 
destroyer,  even  were  she  in  a  sinking  condition, 

41*  With  the  facilities  herein  recommended,  commanding 
oflScers  could  with  ease  gain  every  sort  of  experience  necessary, 
nm  their  boats  continuously  to  keep  them  in  proper  order  with- 
out osing  them  up,  could  oversee  and  direct  such  repairs  as  be- 
came necessary,  and  would  have  every  facility  for  torpedo  and 
gun  practice. 

R  The  Proper  Training  of  the  Personnel. 

42-  We  must  bear  in  mind  the  delicacy  of  the  mechanisms 
involved  and  the  extreme  difficulty  of  the  service  upon  which 
the  officers  and  men  of  the  flotilla  are  to  be  sent.  Each  torpedo 
is  an  individual  whose  whims  and  fancies  are  only  known  to  him 
who  has  watched  and  lived  with  that  individual  weapon  for 
many  days.  Each  boat  is  an  individual,  and  a  very  highly 
strung  one  too,  whose  eccentricities  of  helm  and  general  action 
must  be  learned  by  experience*  Each  engine  is  an  individual 
whose  peculiarities  can  be  known  only  to  those  who  have  spent 
days  and  nights  with  it  under  all  conditions.  The  cracking  of 
some  obscure  and  unnoticed  valve,  when  the  critical  moment 
comes,  may  set  at  nought  all  efforts.  The  compasses  all  are 
individuals*  many  of  which  do  not  come  far  from  being  invalids 
(such  uncompensated  errors  as  50  degrees  are  frequent),  and 
only  by  the  greatest  familiarity  with  his  own  particular  one  can 
m,n  officer  hope  to  guide  his  boat  aright  through  the  darkness* 
rmio  or  fog  through  which  the  attack  should  be  delivered. 

43.  Imagine,  then,  an  officer  and  crew  sent  aboard  a  strange 
boat  to  go  out  as  soon  as  possible  to  the  attack  in  the  darkness 
and  itorm.    The  officer  has  no  confidence  in  his  compass,  and 
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if  that  boat  has  just  come  from  reserve,  his  lack  of  confidence 
would  undoubtedly  be  justified.  The  engineer's  force  are  in 
constant  doubt  as  to  what  they  are  doing,  which  is  not  conducive 
to  steadiness  on  the  part  of  men  moving  among  such  machinery 
as  is  found  iti  the  engine  and  fire-rooms  of  a  torpedo-boat.  The 
deck  force  have  no  idea  as  to  what  the  torpedoes  will  take  it 
into  their  heads  to  do  when  fired. 

44.  Is  it  right  to  so  place  officers  and  men  who  are  willing 
and  eager  to  risk  their  lives  in  the  most  dangerous  form  of 
attack  known  to  modern  warfare?  U  the  general  feeling  of 
strangeness  and  doubt  which  must  prevail  under  these  drcum* 
stances  the  proper  atmosphere  in  which  to  send  men  out  to  such 
duty? 

45.  The  answer  is  plain.  Only  after  long  familiarity  with 
every  detail  of  the  individual  boat  and  her  outfit »  the  equipment, 
and  armament,  can  officers  and  men  justly  be  called  upon  to  set 
forth  upon  that  journey  from  which  no  man  who  starts  can  ever 
reasonably  expect  to  return, 

46.  Therefore,  most  emphatically,  boats  should  be  kept  in 
commission  with  officers  and  men  on  board  at  all  times,  and 
upon  the  outbreak  of  hostilities  the  greatest  caution  should  be 
exercised  that  changes  in  the  personnel  may  be  reduced  to  a 
minimum.  Exercise  runs  should  be  of  almost  daily  occurrence, 
and  should  be  taken  under  all  possible  conditions  of  weather^ 
etc.,  at  night  as  well  as  in  the  day-time.  This  also  should  be 
done  in  sections  as  for  attack,  and  separate  sections  should  be 
exercised  in  delivering  the  attack  at  a  certain  point  simulta- 
neously, as  it  would  have  to  be  done  in  actual  service. 

47.  The  question  of  training  of  officers  as  local  pilots  in  the 
waters  in  which  they  are  to  operate  is  of  the  utmost  importance, 
and  by  the  plan  here  proposed  officers  could  gain  that  knowl- 
edge to  die  utmost,  each  for  his  own  district:  and  then  in  case 
o!  concentration  on  any  particular  district*  there  would  always 
be  competent  pilots  to  lead  the  formation. 

4&  The  torpedo-boat  sections  should  also  be  frequently  ex- 
erased  with  the  hcav>^  fleet,  being  placed  tonporarily  tinder  the 
orders  of  the  commander-in-chief  for  that  purpose.  These 
exerdses  should  include  night  attacks  upon  the  fleet  under  scr- 
lice  conditions  and  also  co-operation  with  the  fleet  against  an 
CDony. 
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F.  CmctniSTANCES  under  which  the  Flotilla  may  be  of 
Assistance  to  the  Fleet. 

49.  If  a  fleet  leaves  a  blackaded  port,  or  one  threatened  by 
the  approach  of  an  enemy,  the  torpedo  flotilla  could  probably  be 
of  material  assistance.  Several  boats  could  hang  under  the 
shelter  of  each  large  ship  until  the  moment  arrived  for  action. 
It  is  doubted,  however,  whether  the  boats  would  be  able  to  get 
fer  in  the  day-time,  even  under  such  circumstances*  they  are 
too  easily  destroyed.  Every  argument  would  point  to  deliver- 
iBg  an  attack  from  a  home  port  against  a  foreign  enemy  in 
pilotage  waters  at  night,  and  then  the  boats  would  stand  an 
excellent  show  of  accomplishing  something.  In  such  a  case, 
however,  the  plan  of  action  must  be  clearly  understood,  and 
by  the  gun-pointers  of  the  big  ships  as  well  as  by  their  officers, 
for  under  the  best  of  circumstances  the  torpedo-boats  will  be 
very  apt  to  receive  an  occasional  shot  from  their  own  ships. 

50.  Operations  with  the  fleet  at  a  distance  from  the  base,  it  is 
believed,  could  only  be  successfully  carried  on  under  the  condi- 
tions mentioned  in  section  J,  and  the  results  of  such  operations 
are  matters  of  grave  doubt  to  the  writer, 

51.  Any  attempt  to  make  the  boats  a  part  of  the  heavy  squad- 
ron for  general  purposes  will  surely  resuh  in  utter  failure  and 
the  ruin  at  least  temporarily  of  the  boats.  When  called  upon 
for  the  supreme  test  they  will  be  found  wanting,  in  all  likelihood, 
and  the  blame  will  fall  upon  those  oflBcers  and  men  who  are 
risking  their  lives  and  reputations  in  this  most  hazardous  catling 
instead  of  upon  those  in  high  places  who  order  such  action. 

5a-  The  flotilla  could  be  of  undoubted  service  in  aiding  the 
iect  to  repulse  an  enemy  who  was  endeavoring  to  force  an 
.entrance  into  a  harbor.  The  tactics  for  this  purpose  would 
depend  so  much  upon  the  topography  and  hydrography  of  the 
port  that  no  general  rules  can  be  laid  down,  other  than  that  the 
fullest  advantage  must  be  taken  of  all  favorable  points. 

G.  The  Question  of  Ship's  Torpedo-boats, 

53.  The  tendency  in  our  navy  of  late  has  been  to  do  away  with 
thia  form  of  launch,  and  this  the  writer  believes  to  be  a  mistake. 
Theie  boats  can  do  what  the  regular  flotilla  cannot:  they  can  go 
with  the  fleet  under  all  circumstances,  ready  for  use  if  the  con- 
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ditions  proved  favorable.  They  can  deliver  a  very  fair  attack 
under  certain  conditions,  which  Vkrould  be  not  unlikely  to  occur, 
and  they  would  be  invaluable  as  picket  launches,  etc*  j 

54.  The  boat  adopted  for  this  service  should  be  as  fast  as 
may  be  without  sacrificing  her  seaworthy  qualities,  should  be  ^ 
as  large  as  can  be  handily  carried  and  gotten  in  and  out*  should  ' 
have  a  single  central  pivot  tube  on  the  fore  and  aft  line  on  deck, 
and  should  not  be  called  upon  to  carry  air  compressors  or  other 
unnecessary  machinery.  The  torpedo  should  be  placed  aboard 
her  ready  for  firing. 

55.  It  would  be  an  undoubted  advantage  for  every  fleet  to 
have  with  it  a  torpedo  depot  and  repair  ship  such  as  the  English 
Vtilcan.  which  would  be  a  supply  and  repair  ship  for  all  torpedo 
material,  and  could  carry  half  a  dozen  torpedo  boats  of  a  higher 
type  than  the  regular  vessels  of  war  could  accommodate. 

56.  Very  stringent  regulations  in  regard  to  the  use  of  ship's 
boats  should  be  passed.  They  should  be  exercised  with  their 
Cf^ws  at  every  possible  opportunity,  and  at  the  same  time  their 
use,  even  occasional  p  as  steam  launches  should  be  most  strictly 
forbidden. 


H.  Modification  of  the  Preceding  Abguments  to  maks 
THEM  Applicable  to  Torpedo-boat  Destroyers, 

57,  Fundamentally,  the  destroyer  is  built  to  cruise  with  and  to 
act  iS  an  adjunct  to  the  fleet,  to  repel  torpedo-boat  attecks,  and 
to  destroy  the  attacking  boats.    The  writer  finds  it  a  little  &&-  ^ 
cult  to  see  how  there  is  much  chance  for  them  to  perform  ^leae 
legitimate  duties  in  our  nwy\    The  t>'pe  was  called  into  bam^ 
in  Europe  where  the  countries  are  so  close  together  tiiat  a 
blockading  fieei  could  easily  uke  the  destroyers  with  it*  wiikh 
Wivuld  of  c\iurse  be  an  enormous  advantage.    The  dcstnife», 
could  there  habitually  cniise  off  the  enemy's  coasL    Ob  <Mr| 
part,  with  the  i>os$ible  exct?ptioii  of  the  English  posscssioas  Mi 
the  UiWth  and  of  certain  tiatioos  of  no  militar>-  impomwto 
the  $outh»  our  deslrojptrs  eottld  never  do  this.    The  p^mUBte 
of  gettit^E  them  a€roi$  the  ocean  in  coaditioo  to  work  an  fta^j 
fically  nil     In  the  tame  way  it  seems  very  imlikc^^ttai  A^| 
wx^xM  txtt  \k  cftl!e\i  npon  lo  coaibat  any  boats  of  m  i%^er  t|fr 
thu  those  curried  by  tig  diips,  for  bow  arc  others  to  I 
to  wr  eout! 
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j8*  Admitting  that  this  argument  is  sound,  our  own  destroyers 
ril  then  be  used  more  as  torpedo-boats  than  for  their  theoretical 
purpose.  They  become  with  us  simply  torpedo-boats  of  a 
grcaicr  range  of  action,  but  that  range  is  not  great  enough  to 
take  them  far  from  their  bases.  Their  tactics  may  then  be  con- 
sidered as  the  same  as  those  of  the  boats  previously  considered, 
ooly  with  the  distance  scale  and  that  of  ability  to  keep  ttie  sea  in 
bad  weather  somewhat  increased.  The  destroyers  in  a  certain 
locality  could  be  brought  together  to  deliver  an  attack  upon  an 
enemy  off  the  coast  under  circumstances  of  weather  and  dis- 
once  which  would  bar  the  smaller  boats  from  action,  and  such 
is  believed  to  be  their  proper  sphere  of  action  in  our  navy, 

L  Tbe  Use  of  Torpedoes  on  Board  Vessels  not  specially 

DESIGNED   therefor. 

59.  The  writer  believes  that  torpedoes  in  unprotected  positions 
m  beard  ship  are  a  source  of  danger  great  enough  to  more  than 
eooipeiisate  for  any  possible  advantage  that  might  accrue  from 
their  presence.  On  board  vessels  built  for  the  special  purpose 
dik  risk  is  a  legitimate  one  which  is  of  a  necessity  to  be  run, 
but  it  should  not  be  taken  on  board  larger  ships  except  under 
yen  exceptional  circumstances* 

60,  If  a  vessel  be  large  enough  to  carry  a  couple  of  submerged 
ttihes.  torpedoes  then  become  weapons  which  may  be  invaluable; 
autl  they  should  certainly  be  installed,  for  their  presence  in  no 
way  constitutes  more  than  ordinary  dangen  In  this  connection 
tr  njay  be  remarked  that  with  such  tubes  it  will  be  essential  that 
the  actual  firing  be  donei  without  any  intermediary,  from  the 
pointing  station  on  deck,  and  also  that  the  captain  of  a  ship  in 
ictian  cannot  possibly  give  the  matter  sufficient  attention  to  do 
it  hnnself.  An  experienced  torpedo  officer  should  be  stationed 
where  he  can  himself  fire  the  torpedo  at  the  proper  moment,  as 
ibown  by  his  own  judgments  after  having  been  notified  by  the 
Cip&ln  that  an  opportunity  for  the  use  of  the  weapon  is  expected. 
The  retention  of  above* water  tubes  and  torpedoes  without  war- 
beadi  on  board  regular  war  vessels  for  purposes  of  instruction 
tod  practice  only,  of  course,  does  not  affect  the  point  at  issue, 

6l  Under  exceptional  circumstances,  where  a  weak  vessel 
mtiiit  face  overwhelming  odds,  in  defense  of  her  own  home  ports 
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for  instance^  it  is  recognized  that  the  torpedo  is  the  only  weapon 
which  can  place  the  weak  vessel  on  ao  equality  with  the  strong 
one.  In  this  case  it  is  submitted  that  the  weak  vessel  loses  her 
own  character  and  becomes  distinctly  a  torpedo  vessel,  and 
advantage  should  be  taken  of  torpedo  tactics  pure  and  simple 
in  delivering  the  attack.  Tubes  for  this  purpose  could  be  placed 
aboard  any  vessel  on  very  short  notice,  and  it  is  thought  that 
the  chance  of  such  a  condition  arising  is  not  sufficiently  great 
to  warrant  other  action  than  the  mere  consideration  of  the  cir- 
cumstances as  here  set  forth.  On  board  the  larger  vessels, 
where  the  room  can  easily  be  spared,  the  retention  of  a  couple  o£ 
tubes  for  practice  is  the  adopted  policy,  and  war-heads  might  be 
supplied  to  such  ships.  If  they  are,  however,  it  should  be 
understood  they  are  for  these  forlorn  hope  tactics,  and  no  cap- 
tain should  be  subjected  to  censure  because  of  their  presence 
should  he  prefer  to  go  into  an  ordinary  action  with  them  stowed 
away  below.  ^_ 

J,  The  Use  of  Boats  at  Distances  from  their  Bases. 
When  Possible  and  how  best  Accomplished. 

62,  It  may  sometimes  happen  that  it  is  highly  desirable  to 
operate  the  boats  at  a  distance  from  their  base,  in  spite  of  the 
fact  that  only  partial  results  are  to  be  expected  from  such  action. 
It  should  be  distinctly  understood  that  there  is  but  one  way  in 
which  anything  can  be  done.  That  way  is  to  have  them 
accompanied  by  a  repair  and  depot  ship  which  can  carry  their 
weapons  an'3  help  them  to  groom  themselves  at  the  end  of  the 
passage,  ^M 

63.  It  is  not  believed  that  any  successful  resuhs  could  f^ 
expected  under  the  circumstances  unless  the  boats  could  find 
smooth  water  at  the  end  of  the  run  for  a  long  enough  time  to 
enable  them  to  get  in  condition  and  rest  the  crews  prior  to  the 
attack, 

64.  Almost  every  officer  in  the  navy  feels  that  he  appreciates 
the  severity  of  the  service  on  board  torpedo  vessels,  and  all 
realize  the  fact  that  no  crew,  at  the  end  of  a  long  passage,  would 
be  in  fit  condition,  without  rest,  to  do  justice  to  themselves  or 
to  their  weapons, 

65,  Here  again  comes  in  the  question  of  the  adjustment  of 
the  gyroscope.     Without  it  the  torpedo  is  a  weapon  of  very 
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doubtful  value,  with  it  badly  adjusted  it  is  even  worse  than 
ithout  it  J  with  it  in  proper  order  the  weapon  is  almost  one  of 
recision,  and  this  advantage  should  not  be  thrown  away;  but 
how  are  we  to  tell  on  board  ship  whether  it  is  in  adjustment  or 
not?  There  are  two  ways  of  telling,  one  by  putting  the  machine 
in  tlie  adjusting  stand  on  shore,  and  the  other  by  running  the 
torpedo  for  an  exercise  run.     The  writer  knows  no  others. 

K.    MomFlCATlONS    OF   THE   THEORETICALLY    PERFECT    SySTEM 
MADE  NECESSARY  BY  OUR  LacK  OF  BoATS,  OFFICERS  AND  MeN. 

66.  In  every  effort  to  lay  out  a  consistent  scheme  of  any  kind 
in  our  service^  we  are  met  by  the  lack  of  means  to  carry  it  out, 
so  that  we  always  have  to  adapt  our  plans,  which  we  are  of 
course  prone  to  consider  the  best^  to  the  material  available.  So 
in  this  case  our  theoretical  scheme  (the  main  features  of  which 
the  writer  hopes  to  see  in  operation  before  his  day  is  over)  will 
have  to  be  changed,  probably,  along  the  tines  here  indicated, 

67.  The  less  important  coast  districts  should  be  included  (for 
purposes  of  boat  handling  alone;  their  identity  should  never  be 
forgotten,  nor  the  effort  to  bring  thera  into  real  being  relaxed) 
in  tlic  neighboring  districts. 

68*  The  number  of  boats  in  a  section  must  be  reduced  to  fivCi 
or  even  three.  In  this  case  several  sections  should  be  frequently 
brought  together  for  exercise.  They  would  in  time  of  peace 
be,  more  or  less,  together  alt  the  time,  under  the  proposed 
arrangement 

69.  The  navy  yards  will  have  to  be  used  as  bases*  but  efforts 
sboittd  be  made  to  relieve  the  flotilla,  as  far  as  may  be,  of  the 
many  papers  and  much  routine  of  the  big  navy  yards* 

70,  Where  men  and  officers  are  lacking  to  keep  all  the  boats 
going,  a  large  crew  should  be  assigned  to  each  section,  and 
they  can  go  from  boat  to  boat  and  care  for  them  all,  taking  them 
out  for  exercise  in  turn.  The  writer  wishes,  in  this  connection 
to  ulter  a  most  impassioned  protest  against  the  custom  of  laying 
these  boats  up  with  only  tlie  ordinary  navy  yard  care.  They 
caaad  stand  it^  and  the  ruin  of  the  flotilla  will  result  if  it  is 
largely  resorted  to* 

71*  Here,  as  in  some  other  parts  of  the  paper,  it  does  not 
lecm  necessary  to  go  into  further  details.  Those  will  adjust 
tbcmsclves  ma  work  progresses. 
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L.  Types  of  Boats  and  their  Standardization, 

'^2.  In  regard  to  the  styles  of  boats  most  available  for  general 
service  of  the  nature  indicated,  the  writer  recognizes  but  three 
types  that  can  be  advantageously  employed.    They  are: 

(a)  Torpedo-boat  destroyers. 

(b)  Torpedo-boats  of  the  type  described  below. 

(c)  Torpedo-boats  to  be  carried  by  ships. 

73.  The  destroyers  are  here  regarded,  for  our  purposes,  as; 
the  highest  type  of  torpedo-boat,  and  their  use  has  already  been 
indicated.  The  ones  we  are  now  building  are  of  a  little  over 
400  tons  displacement »  a  little  under  250  feet  long,  about  24  feet 
beam,  and  a  mean  draft  of  about  6j4  feet,  with  a  speed  of  about 
30  knots.     This  seems  a  serviceable  type  for  our  purposes. 

74,  It  is  thought  that  the  best  type  of  torpedo-boat  would  be 
something  between  the  Du  Pont  and  the  Morris.  The  Du  Pont 
is  rather  long  for  easy  handling,  being  165  tons,  175  feet  long, 
I7j4  f^ct  beam,  4^4  feet  mean  draft,  and  28.51  knots  speed. 
The  Morris  is  somewhat  smaller  than  necessary,  being  105  tons^ 
138  feet  long,  15]^  feet  beam^  4  feet  mean  draft,  and  24  knots 
speed. 

75.  The  writer  believes  that  if  a  boat  larger  than  the  Du  Pont 
is  desired,  it  would  be  well  to  use  a  destroyer,  and  there  is  no 
object  apparent  in  building  smaller  than  the  Morris.  It  is 
not  thought  that  the  Mackenzie  would  be  any  less  distinguish- 
able at  night  than  the  Morris,  and  the  difference  of  draft  is  not 
of  sufficient  importance,  in  the  writer's  estimation,  to  warrant 
tlie  loss  of  seaworthiness  consequent  upon  the  adoption  of  the 
smaller  types. 

76,  The  only  argument  the  writer  can  find  in  favor  of  thf 
Mackenzie,  McKee,  Talbot,  Gwin  class  is  that  they  can  go 
through  the  canals.  Under  our  present  treaty  with  Great 
Britain,  in  regard  to  the  maintenance  of  war  vessels  on  the 
great  lakes,  this  is  perhaps  an  advantage.  It  is  believed  thai 
the  transportation  of  the  larger  boats  by  rail  could  easily  be 
contrived  in  case  of  necessity,  and  it  would  certainly  be  a  mosl 
wise  thing  if  experiments  in  that  direction  could  be  carried  on, 
This  would  at  once  do  away  with  the  one  advantage  possessecf 
by  the  smaller  boats.  It  may  be  said  that  in  the  two  Herreshofi 
boats  of  this  type  (the  Talbot  and  Gwin),  which  are  beyond 
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lestion  the  best  of  the  four,  their  advantages  in  regard  to 
"capacity  and  weight  are  gained  by  the  use  of  only  a  single 
boiler,  which  makes  the  boats  so  liable  to  a  complete  breakdown 
tfiat  they  are  not  fitted  for  independent  action  of  any  sort.  In 
other  words  the  Herreshoff  boats  have  been  made  unsafe  in 
order  to  make  them  light  and  speedy, 

77.  The  writer  does  not  believe  that  standardkation  of  types 
can  be  carried  to  the  lengths  that  some  authorities  expect.  It 
is  not  thought  that  the  crew  of  one  boat  could  transfer  to  even  a 
sister  boat  and  successfully  operate  her  without  previous  ex- 
perience with  the  particular  vessel  The  familiarity  of  the  men 
with  the  particular  boat  they  are  to  operate  is  thought  to  be  of 
more  importance  than  all  the  standardization  possible,  when 
coupled  with  a  familiarity  on  the  part  of  the  officers  with  the 
other  boats  and  officers  of  the  section.  Standardization  is  a 
most  excellent  thing,  and  the  writer  does  not  wish  to  be  under- 
stood as  decrying  it,  but  a  valve  may  be  built  just  like  another 
and  still  the  two  may  be  very  individual  in  their  action  in  such 
mechanisms  as  we  are  called  upon  to  deal  with  in  the  torpedo 
business.  Torpedoes  cannot  be  so  built  that  familiarity  with  a 
type  will  qualify  a  man  to  operate  with  certainty  all  the  indi- 
viduals of  the  type,  and  the  same  applies  with  more  or  less  force 
to  boilers,  engines,  etc*;  and,  last  but  not  least,  compasses. 

78,  In  regard  to  speed,  the  writer  doubts  the  advisability  of 
bailding  for  such  high  speeds  in  small  boats  that  weights  have 
to  be  unduly  reduced-  It  is  thought  that  a  sure  25  knots  avail- 
able on  short  notice,  with  solid,  reliable  machinery,  is  better  than 
30  knots  which  can  possibly  be  attained  but  which  brings  with  it 
a  fair  chance  of  breakdown.  Tlie  length  of  time  in  which  the 
extreme  speed  wilt  be  employed  is  not  so  very  great,  and  the 
difference  between  twenty-five  and  twenty-eight  knots,  for  that 
intenral,  will  not  amount  to  much.  The  Morris  type,  increased 
digbtly  tn  size,  seems  to  be  a  good  one* 

79,  The  submarine  boat  is  hardly  far  enough  along  for  serious 
AfCUssion,  but  the  type  certainly  offers  the  perfection  of  coast- 
dcieiise  torpedo  work.  The  Holland  Company  seems  to  have  a 
rtry  good  boat,  but  further  trials  arc  awaited  with  interest, 

80.  In  this  connection  it  may  be  well  to  refer  to  what  are 
known  as  the  *'  freaks**  of  the  navy.  After  a  careful  examina* 
Am  of  the  Katahdin,  the  writer  believes  her  to  be  a  most  valu- 
able adjunct  to  the  harbor-defense  fleet.     As  a  part  of  a  night 
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attack  upon  blockading  vessels,  which  must  of  necessity  be  at 
a  low  headway,  a  vessel  of  her  type  (witli  more  speed  if  possible) 
would  be  a  most  dangerous  factor.  Presenting  in  the  approach 
almost  no  target,  what  there  is  being  eighteen-inch  armor,  and  ^ 
hence  impenetrable  to  secondary  battery  shell,  and  with  the  low  ' 
chance  of  a  hit  from  heavy  guns  at  night,  it  is  firmly  believed 
that  an  attack  would  stand  every  chance  of  success.  Certainly 
with  several  of  that  type  in  New  York  harbor,  together  with 
say  twenty  torpedo-boats,  all  in  the  hands  of  determined  officers 
and  men  who  are  thoroughly  familiar  with  their  weapons,  the 
chances  of  occasionally  striking  one  of  an  enemy's  fleet  in  the 
neighborhood  would  be  most  excellent,  and  the  presence  of  such 
a  flotilla  would  be  a  most  powerful  deterrent  upon  hostile  action, 
to  say  nothing  of  the  drag  it  would  be  upon  the  hostile  per- 
sonnel. 

8r.  The  Vesuvius  has  yet  to  prove  her  usefulness,  but  it 
would  be  of  interest  to  try  a  torpedo-boat  with  one  of  these  guns 
on  board  so  arranged  that  great  range  is  not  sought;  in  other 
words,  to  take  the  weapon  out  of  the  gun  class  and  regard  it  as 
a  torpedo  of  superior  range  and  accuracy. 


M,  Types  of  Torpedoes. 


d 


82.  Prior  to  the  adoption  of  the  Obry  gear,  the  writer  was  a 
believer  in  the  Howell  torpedo,  because  it  undoubtedly  ran 
through  to  the  point  for  which  it  was  aimed,  something  which 
no  other  torpedo  could  be  depended  upon  to  do*  Now,  how- 
ever, the  gyroscopic  steering  gear  gives  to  the  compressed  air 
torpedo  practically  all  the  advantages  of  the  Howell,  while  re- 
taining its  own  particular  good  points,  ■■ 

B$.  The  Whitehead  and  the  Schwartzkopff  are  the  two  be^ 
known  and  most  successful  automobile  torpedoes;  and,  without 
discussing  the  relative  merits  of  the  two,  it  may  be  said  that  a 
torpedo  can  now  be  made  use  of  in  service  which  shall  carry 
about  130  pounds  of  explosive  at  a  speed  of  30  knots  for  800 
yards  with  extreme  accuracy  under  all  conditions  of  firing  (pro- 
vided the  weapon  is  in  proper  order)  with  an  initial  air-flask 
pressure  of  1500  pounds  per  square  inch,  and  which  will  run 
accurately  for  1000  yards  at  a  speed  of  28  knots.  The  difficulty 
of  keeping  the  gyroscope  in  adjustment  has  been  touched  upon 
elsewhere.     With  it,  the  torpedo  can  be  launched,  from  a  fitted 
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submerged  tube  lor  example,  and  then  be  made  to  change  its 
course  after  firing  and  take  up  any  desired  direction  within 
reasonabte  limits.  These  statements  arc  of  what  has  already 
been  done  and  not  of  possibihties.  It  will  be  seen,  therefore, 
that  the  torpedo,  within  the  limits  claimed  for  it  in  this  paper, 
has  made  great  strides  towards  becoming  a  weapon  of  precision, 
and  is  no  longer  a  thing  which  the  enemy  can  afford  to  disregard. 


u 


N,  The  Bearing  upon  the  above  Statements  of  the 
Lessons  of  the  Spanish  War. 


84.  It  IS  believed  that  the  arguments  herein  advanced  are  all 
borne  out  by  the  occurrences  of  the  late  war  with  Spain. 

85.  The  Spanish  torpedo-boat  flotilla  went  to  the  Cape  Verde 
^■islands,  and  there  the  scheme  of  bringing  the  smaller  boat^ 
^Hlcross  had  to  be  abandoned.  The  idea  was  wild  from  the  be- 
ginning. The  three  destroyers  came  over  with  the  fleet  and 
were  from  the  start  a  drawback  and  not  an  advantage,  and  when 
Uiey  arrived  one  of  them  had  to  be  left  in  Martinique  broken 
down-  The  other  two  were  in  doubtful  condition-  Whenever 
they  appeared  before  our  ships  in  the  day-time  they  were  quickly 
pat  out  of  action,  and  they  never  did  come  out  at  night.  So 
they  really  accomplished  nothing.  The  conditions  at  Santiago 
wtn^c  exceptional,  in  that  our  fleet  was  allowed  to  keep  the  only 
exit,  a  very  narrow  one,  brightly  lighted  at  night.  That  the 
inertia  of  the  forts  allowed  these  conditions  to  prevail  and  the 
dcsttt>yers  were  therefore  unable  to  even  attempt  anything  is  no 
ftisl  argument  that  under  proper  conditions  they  could  not  have 
done  their  work.     No  fleet  could  keep  a  proper  flotilla  from 

r Doming  out  of  New  York  harbor  for  instance,  and  the  presence 
If  such  a  force  within  would  certain!}^  have  the  very  greatest 
eflfeet  upon  the  conduct  of  the  blockade.  The  writer  is  firmly 
convinced  that  the  successful  torpedoing  of  a  large  ship  under 
these  circumstances  would  be  no  infrequent  occurrence. 

86.  From  our  own  point  of  view  in  the  war,  the  fact  that  the 
torpedo-boats  cannot  be  used  as  cruisers  and  despatch-boats 
miMl  blockaders  and  still  retain  their  efficiency  was  amply  proven, 
Ttie  fact  that  a  few  of  the  boats  were  carried  through  the  war 
withoot  breakdown  owing  to  the  superhuman  efforts  of  their 
pcfsoniael  and  other  causes  does  not  lessen  the  force  of  the  argu- 
mcnt.     In  the  same  way  the  fact  that  the  boats  did  not  go  into 
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the  narrow  harbor  of  an  enemy,  facing  certain  destruction  from 
the  heavy  boom  that  was  certainly  to  be  found  across  the  en- 
trance, is  no  proof  that  they  could  not  tiftv«e  come  out  of  their 
own  harbor.  In  point  of  fact,  by  the  time  the  l4itm^  could  have 
been  attempted,  our  flotilla  was  so  broken  down  by  oftrcr  uses 
that  it  would  have  been  very  hard  to  have  gotten  together  a 
sufficient  number  of  boats  to  make  the  effort. 


O*  General  Summing  Up, 


M 


87.  To  sum  up,  it  may  be  said  that  under  the  circumstances  * 

here  pointed  out  as  favorable  for  torpedo  warfare,  with  the 
modern  types  of  the  weapon,  the  writer  is  confident  that  success 
is  more  than  likely  to  follow  a  daring  effort  by  experienced  men. 
To  have  men  and  implements  always  at  the  highest  point  of 
efficiency  should  be  our  great  aim,  and  this  cannot  be  done 
except  by  keeping  the  vessels  in  commission  and  their  personnel 
at  work. 

88.  As  has  been  said  before,  there  seems  now  to  be  no  definite 
scheme  or  policy  laid  out,  and  it  is  hoped  that  criticism  of  the 
points  here  set  forth  may  develop  something  towards  which  we 
can  look  as  an  ideal  and  which  we  can  struggle  to  attain. 

89.  And  here  it  may  be  of  interest  to  give  some  historical 
facts  as  to  the  use  of  the  automobile  torpedo*  Full  accounts  of 
the  actions  may  be  found  in  **  Ironclads  in  Action,"  by  H,  W. 
Wilson,  and  there  it  will  be  seen  that  the  results  here  given  have 
been  generally  attained  under  disadvantageous  circumstances. 
Of  course  the  weapons  employed  were  in  no  case  fitted  with  the 
gyroscopic  steering  gear. 

90.  May  29,  1877,  the  English  Shah  fired  one  Whitehead 
torpedo  at  the  Peruvian  Huascar,  but  it  had  not  power  enough 
to  run  the  distance. 

91.  December  27,  1877,  the  Russian  Tchesme  fired  a  White- 
head torpedo  at  the  Turkish  Mahmoodieh,  and  the  weapon  ran 
straight  but  exploded  before  reaching  the  target.  The  Russian 
Sinope  fired  another  at  the  same  time,  but  it  failed  to  explode. 

92.  January  25  1878,  the  Russian  Tchesme  and  Sinope  fired 
one  Whitehead  torpedo  each  at  the  Turkish  guard  ship  at  the 
entrance  to  the  harbor  of  Batoum,  both  of  which  exploded  under 
and  sank  the  Turkish  vessel, 

93.  January  27,   1891,   a  torpedo  launch   from  the  Chilian 
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Bbnco^  in  revolt,  fired  a  Whitehead  at  the  Balmacedlst  armed 
steamer  Imperial,  but  missed  her. 

94.  April  23,  1891,  the  Chilian  government  vessels  Lynch 
and  Coodell  attacked  the  revolutionary  fleet  in  Caldera  Bay  and 
fired  fi%^e  Whitehead  torpedoes,  one  of  which  sank  the  Blanco 
Encalada^ 

95.  May  14,  1891,  the  Condell  and  the  Lynch  again  attempted 
to  surprise  the  revolutionary  ships,  but  could  not  get  near 
enough  to  fire. 

96.  April  4,  1894,  the  Brazilian  government  vessels  Gustavo 
Sasnpato^  Alfonso  Pedro,  Pedro  Ivo  and  Silvado  attempted  an 
■ttick  cm  the  revolutionary  flag-ship  Aquidaban,  but  were  re- 
pisbed  before  they  got  within  torpedo  range.  The  next  night 
they  tried  again,  and  one  of  the  four  torpedoes  fired  sunk  their 
aiJfersary. 

97*  July  25,  1895,  the  Japanese  claim  that  in  time  of  peace  the 
Qiiiiese  Tsi  Yuen  treaclierously  fired  a  torpedo  at  the  Nantwa, 
but  siissed  her.  The  Chinese  deny,  and  probably  truthfully,  that 
lUs  erer  occtirred. 

96,  September  17,  1894,  at  the  battle  of  the  Yalu,  the  Chinese 
ined  several  torpedoes,  but  all  missed. 

59.  January  30,  1895,  sixteen  Japanese  boats  attacked  the 
Oiitiese  fleet  in  Wei-hai-wei,  but  failed* 

100,  February  4,  189s,  at  the  same  place,  the  same  attempt 
was  repeated,  and  again  failed. 

101 .  February  5,  1895,  the  attempt  was  again  made,  and  as  a 
pescilt  the  Ting  Yuen,  Wet  Yuen  and  Lai  Yuen  wctg:  sunk  at 
ooce,  and  the  Ching  Yuen  was  so  disabled  that  she  sank  not 
bog  after. 

102-  It  is  seen  here,  leaving  out  the  doubtful  case  in  which 
tbc  Japanese  claim  a  breach  of  peace  by  the  Tsi  Yuen,  and 
ioUowed  it  up  by  a  savage  attack  on  her,  that  out  of  eleven 
attacks,  four  succeeded,  resulting  in  the  destruction  of  seven 
fcssels.  And  this  was  with  weapons  far  inferior  to  those  of 
lo-day  and  under  adverse  circumstances,  as  a  rule.  The  moral 
is  that  there  arc  immense  possibilities  in  the  torpedo,  and  we 
afford  to  neglect  them.  We  must  have  a  policy  and 
follow  it,  and  the  sooner  the  service  awakes  to  a  fuller 
apprecialion  of  the  chances  offered  by  this  weapon  the  better  we 
shall  be  prepared  with  a  warm  reception  for  any  hostile  visitors 
to  ottr  coast 
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Captain  C.  F»  GoouricHj  U.  S.  N. — ^Thc  prize  essay  of  this  year  im- 
presses me  as  a  peculiarly  logical  endeavor  to  solve  an  important  profes- 
sional question.  Personally  1  cannot  pretend  to  sufficient  familiarity 
with  the  details  of  the  subject  to  pronounce  judgment  on  the  answer 
found*  but  as  the  steps  in  the  argument  are  based  on  the  solid  ground  of 
experience  I  am  content  to  accept  the  result. 

It  is  only  by  careful  study  of  tactical  needs  that  a  satisfactory  building 
programme  can  be  evolved.  We  are  too  ready  to  adopt  new  types  of 
vessels  simply  because  of  their  appearance  in  foreign  navies  or  because 
of  some  ephemeral  wave  of  public  opinion  at  home.  Had  we  approached 
the  larger  matter  of  ships  in  the  thoughtful  manner  of  the  essayist  wc 
should  not  have  now  to  regret  the  expenditure  of  vast  sums  in  certain 
constructions  (or  which  no  place  exists  in  the  fleet.  I  think  the  essayist's 
method  deserving  of  the  highest  praise  and  I  cannot  refrain  from  express- 
ing the  hope  that  the  same  method  may  even  yet  be  applied  to  the  work- 
ing out  of  ship  types.  We  should  build  nothing  whose  functions  and 
employment  are  not  demonstrated  in  advance  by  careful  study  of  our 
necessities^  and  the  lessons  of  the  past^nothing  of  which  the  position  in 
the  tight ing  line  or  among  the  auxiliaries  is  open  to  any  shadow  of  doubt. 
Thus  only  shall  we  have  a  homogeneous  navy;  thus  only  can  we  cease 
to  produce  an  assemblage  of  craft  to  which  the  unhappy  term  of  *'  job 
lot  *'  is  applicable,  | 

Captain  C.  F.  Goodrich,  U.  S.  N.— I  have  read  Lieutenant  Chandler*s 
essay  with  much  interest  and  great  profit.  If  I  venture  to  criticise,  I 
hope  I  may  be  understood  as  attacking  the  one  point  wherein  I  think  the 
writer  has  fallen  a  victim  to  the  allurements  of  an  ever  present  siren. 
Were  he  to  cast  his  eyes  about  him  he  would  find  himself  in  extremely 
good  company — I  had  almost  said  the  very  best,  for  among  those  who 
share  his  views  are  certain  officers  of  great  distinction  and  exceptional 
mental  capacity. 

I  will  only  touch  upon  his  Section  (C).  To  be  brief  and  to  the  point 
1  must  say,  with  perhaps  brtJtal  frankness,  that  I  differ  with  the  writer 
ioto  coek.  The  underlying  idea  of  this  section  violates,  in  my  judgment, 
every  historically  sound  maxim  of  naval  strategy.  The  motto  dividt  et 
impera  is  to  be  applied,  not  by  ourselves  to  our  own  resources,  but  by  an 
enemy  who  would  gladly  see  us  do  exactly  what  the  essayist  proposes. 

The  mere  fact  that  we  should  require  one  hundred  and  seventy-five 
boats  with  say  an  average  of  three  officers  each,  or  five  hundred  and 
twenty-five  line  officers,  more  than  one-half  of  all  the  commissioned  offi- 
cers we  now  have  on  the  active  hst,  shows  how  impossible  of  realization 
is  such  a  scheme  as  this,  even  if  it  were  desirable.  Wt  can  only  succeed 
in  war  when  the  fleet  in  all  its  branches  is  controlled  by  one  man.  When 
hostilities  break  out,  our  Comma nder-in-Chiers  first  move  would  be  to 
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Coocmlrale  his  forces  and  not  to  dissipate  them  in  the  manner  set  forth 
ta  this  essay. 

To  localize  our  defenses  is  a  favorite  plan  with  many,  hut  feeling  so 
strongly  on  the  subject  as  I  do*  an  earnest  protest  on  my  part  is  iti  order 
and  seems  to  be  imperative, 

'*  Torpedo  Craft:    Types  and  Employment/' 

Captain  Asa  Walker,  U*  S,  N. — The  masterly  manner  in  which  this 
subject  has  been  treated  by  the  essayists  and  his  log^ical  deductions  from 
the  accumulated  data  have  ser\-cd  to  make  up  a  paper  of  great  interest 
mud  value  to  the  service.  The  main  and  vital  features  set  forth  cannot 
fail  to  receive  the  assent  of  all  interested  in  the  subject. 

The  question  as  to  the  displacement  of  the  Destroyer*  may  possibly  not 
ms  yet  have  reached  to  the  point  of  solution,  but  there  can  be  no  doubt 
as  to  the  late  of  the  smaller  torpedo-boats. 

I  look  upon  the  suggestion  of  replacing  the  one -pounders  by  six-pound- 
ers fts  most  sensible,  and  its  adoption  would  be  a  step  In  the  right  di- 
rectiQiL 

I  fear  that  the  so-called  sea-keeping  powers  of  the  165-ton  torpedo- 
boat  will  prove  delusions,  and  that  their  use  will  be  confined  to  home 
waters  or  cruising  in  summer  seas.  Even  there  life  on  board  wil!  be 
hard  enough  for  their  crews. 

I  mm  glad  to  see  so  much  stress  laid  upon  what  are  oftentimes  consid- 
ered minor  details,  comfort  and  convenience  for  the  personnel.  These, 
to  my  mind^  are  quite  as  essential,  especially  in  protracted  operations,  as 
speed  and  power  of  offense.  However  perfect  may  be  the  weapon  of  war- 
ia^re,  it  is.  after  aU,  upon  the  brain  directing  tt»  that  the  effect  depends.  So 
mtimate  is  the  relation  between  body  and  mind  that  the  weariness  of  the 
ooe  leaves  its  trace  on  the  other.  To  be  sure  that  the  brain  is  acting  up  to 
p^r*  il  should  be  seen  that  the  body  be  not  worn  and  weary.  To  this  end 
cirery  possible  convenience  should  be  given  to  crew  and  officers. 

Unfamiliar  as  I  am  with  the  internal  arrangements  of  the  boats.  I  doubt 
AOt  ^ai  the  suggestions  of  the  essayist  are  all  valuable  and  to  the  point, 
y«t  fierhaps  some  other  torpedo  man  would  desire  other  devices.  How 
woold  it  do  to  convene  a  board  consisting  of  lour  line  officers,  who  had 
hid  €Sperieace  on  the  boats,  one  of  whom,  as  an  engineer  and  one  naval 
conftructor.  The  duty  of  this  board  to  be  confined  solely  to  internal 
afimngemcnts  for  comfort  to  crew,  and  convenience  of  stowage  for  equip- 
menis  and  supplies.  The  approved  report  of  such  a  board  would  stand- 
mrdize  the  livijig  quarters^  if  carried  into  effect, 

I  fully  ifree  with  the  essayist  on  the  importance  of  keeping  the  tor* 
pedo  fleet  on  a  service  footing,  at  all  times,  and  of  requiring  regular  and 
coetcant  drills.  It  might  be  practicable  to  make  partial  changes  in  crews* 
at  Slated  intervals,  so  that  the  boats  would  become  schools  to  the  gen- 
eral service,  to  a  limited  extent.  This  should  not  be  carried  to  the  ex- 
lent  of  haxarding  the  efficiency  of  the  torpedo  fleet. 

The  thanks  of  the  service  are  due  to  the  author  for  50  clearly  stating 
ccdt  »i  well  as  pointing  the  way  toward  their  realisation. 
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'*  The  Automobile  Torpedo  aki>  its  Uses/* 

Captain  Asa  Walker. — Tlie  logical  and  earnest  manaer  in  which  the 
essayist  has  treated  his  subject,  demands  of  the  thinking  minds  in  the  ser- 
vice, the  highest  appreejatton.  Any  attempt  at  criticism  from  me  would 
indeed  be  to  *'  rush  in  where  angels  fear  to  tread,"  The  organization 
proposed  seems  most  excellent  and  greatly  to  be  desired.  The  appoint- 
ment of  a  chief  of  the  flotilla,  with  speciBed  duties  pertaining  thereto, 
would  seem  to  be  the  first  natural  step  to  a  systematization  of  the  service. 
The  division  of  the  coast  into  districts,  with  the  detail  of  torpedo  sections 
to  the  respective  areas  presents  features  of  the  most  pronounced  utility. 

The  essayist's  plea  for  full  crews  for  the  boats^  ai  ail  times,  will  meet 
with  the  unqualified  assent  of  all  service  men,  who  have  given  the  sub- 
ject a  thought.  His  argtiments  with  regard  to  the  personnel  are  well 
founded  and  convincing*  It  is  self  evident  that  however  good  may  be  the 
boit  aiid  the  torpedo,  if  "the  man  behind  the  gun  ■ '  be  untrained  the  re- 
sult of  action  will  be  disaster. 

There  would  seem  to  be  little  prospect  that  the  torpedo-boat  or  the 
destroyer  will  be  called  upon  to  act  across  the  oceaUj  but  both  should  be 
prepared  for  service  in  our  West  Indian  possessions  and  dependencies, 
for  there  will  probably  be  the  field  for  our  future  naval  conflicts. 

I  am  of  the  opinion  that  the  essayist  takes  a  pessimistic  view  of  the 
danger  attending  the  delivery  of  a  torpedo-boat  attack  when  he  says: 
"  No  one  can  go  out  expecting  to  return."  This  view  is  not  upheld  by 
the  summary  of  such  attacks  given*  Not  all  members  of  the  forlorn  hope 
arc  killed*  While  a  torpedo  attack  may  be  looked  upon  as  the  most  dcs* 
perate  of  naval  encounters,  yet  even  in  defeat,  it  cannot  mean  death  to 
all  engaged^though  looking  death  in  the  face,  he  who  thus  engages 
should  feel  that  in  success  lies  his  greatest  chance  of  escape,  and  fix  his 
whole  mind  on  the  achievement  of  that  success. 

As  the  essayist  says  an  organiwtion  of  some  kind  is  imperatively  need- 
ed, w*hose  details  can  be  worked  out  later,  meanwhile  the  service  should 
thank  any  one,  who  pushes  this  need  to  the  front. 

1  feel  that  my  personal  thanks  are  due  to  the  essayist  for  the  pleasure 
and  profit  found  in  his  admirable  paper. 

Commander  F.  J.  Dkake^  U.  S*  N* — Lieutenant  Jackson  has  treated  the 
subject  of  torpedo  craft,  types  and  employment  in  a  very  clear,  concise 
and  practical  manner. 

Following  carefully  the  results  which  have  been  obtained  by  England. 
France  and  Italy  in  experiments  and  the  development  of  torpedo-boats  as 
a  factor  connected  with  fleet  manoeuvres,  they  have  not  as  yet  produced 
any  definite  results*  w*ith  regard  to  the  size  of  the  different  classes  of 
torpedo  craft,  which  practically  will  combine  an  ofifensive  and  defensive 
Une  of  attack  in  connection  with  a  fleet. 

It  is  to  be  observed  that  every  time  any  fleet  manoeuvres  take  place 
the  torpedo-boats  as  a  rule  invariably  break  down,  if  kept  al  sea  for  a 
few  days  only ;  thus  defeating  the  carrying  out  of  their  part  of  the  pro^  . 
gramme  as  a  factor  in  the  unit  of  offense  or  defense. 
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t  thoroughly  agree  with  Mr.  Jackson  that  during  the  late  Spanish- 
Amcncan  war  our  torpedo-boats  performed  every  duty,  except  the  one 
for  which  coiistmctcd,  and  that  duty  not  with  complete  success,  owing 
to  the  frail  structure  of  the  boats,  their  want  of  sca-goiJig  qualities. 
cramped  quarters,  lightness  of  machinery;  to  say  nothing  of  the  hard- 
ihtpa  eudurcd  by  the  officers  and  crew,  thtir  skill  and  seamanship  dis- 
plajred  in  keeping  aHoat,  while  so  gallantly  performing  their  part  of  the 
lr>':ng  ordeal  The  impossible  has  been  attempted  with  torpedo-boats  by 
iA  —t nil nali ties,  with  the  result  that  the  object  sought  has  not  been  ac- 
complished %c9«Bi  M  4oubt,  either  in  practice  trials  at  sea  or  in  action. 
In  my  opinion,  the  failures  Isfcni^  ^tm  Iq  the  limited  displacement  for  the 
so-called  sea*going  class,  high  speed  required  t'^^ncli  %  ^ihe  way  is  never 
oaainlained  with  satisfaction  under  cruising  conditions  calling  for  citigi- 
geticj  action)  consequently  light  structural  strength  of  hull  and  engines. 

I  concur  with  Mr.  Jackson  in  a  division  in  three  classes  for  torpedo- 
boats,  but  the  destroyer  class  should  be  capable  of  keeping  the  sea  for 
t«Ei  or  fifteen  days  under  a  cruising  speed  of  twenty  knots,  if  necessary. 
Tht  sea- going  class  of  torpedo-boats  to  be  limited  to  a  radius  of  action 
of  'jnc  hundred  miles  from  their  port,  and  then  only  under  conditions  of 
weather  in  which  they  are  fully  equipped  for  immediate  attack,  and  not 
WTlK  rrerything  stowed  below  for  safety  and  stability  while  outside.  Sta* 
lion  boats  to  be  used  entirely  for  harbor  and  inland  water  defense.  These 
to  varj*  in  tonnage  up  to  JOO  tons,  as  circumstances  require. 

The  destroyer  class  to  range  in  tonnage  from  iocx>  to  2000  tons;  to 
have  a  cruising  speed  of  twenty-five  knots;  maximum  about  twenty-eight 
Icnolt:  10  be  able  lo  maintain  their  cruising  speed  as  long  as  their  coal 
iVpply  Ufts;  to  have  a  protective  deck,  with  living  quarters  above;  in 
COfidtnsction  to  be  composed  of  plates  and  frames  of  not  less  than  ten 
pouods;  no  water*tight  doors  in  bulkheads;  compartntents  below  pro- 
tect tire  deck  to  be  accessible  through  W3ter*tight  shutters  in  the  protective 
deck:  the  shutters  to  be  surrounded  by  cylindrical  water-tight  trunks,  the 
taller  fitted  with  water-tight  doors  and  constructed  on  the  protective  deck, 
isftdfpendent  of  the  upper  deck  and  frames;  the  shutters  to  be  mechanic- 
ally operated  from  the  compartments  which  they  close-  twin  screws;  en* 
gtfie»  to  be  of  the  quadruple  eitpansion  type;  water«tube  boilers  with 
all  modem  improvements;  buoyancy  and  floatabtHty  not  to  depend  upon 
pofiion  of  hull  above  the  protective  deck;  to  cariy  two  torpedo 
in  light  spheroid  revolving  turrets  on  bow  and  quarter  lines  with 
aliove^ivater  discharge;  armament  to  consist  of  a  limited  number  of  six- 
and  nrdfe^pounders ;  draught  not  to  exceed  twelve  feet;  the  living  quar- 
terv  and  out-of-the- water  pan  of  the  hull  to  be  built  on  to  the  protective 
dack;  the  latter  extending  the  whole  length  of  the  vessel. 

Dtftroyers  of  this  type  would  be  able  to  go  to  sea ;  carry  their  crew  and 
^cers  comfortably;  live  out  all  kinds  of  weather;  be  self-supportingp  sea- 
^oiaig  boats  fill  table  for  our  long  line  of  coast  where  harbors  are  far 
apail  These  vessels  will  be  able  to  overhaul  similar  torpedo-boats  of  the 
ao-«alled  ^ea-going  type,  although  the  latter  may  have  a  higher  maxvmuin 
(determined  over  the  measured  mile),  which  can  be  maintained  for  a 
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very  short  time  only.     When  pushed  by  a  destroyer  of  this  class  c 
erui&ing  steadily  at  a  twenty-five  knot  gait,  the  so-called  torpedo-boat^ 
will  very  soon  break  down,  and  thus  be  overhauled  and  destroyed,  ^M 

It  must  be  considered  that  so-catled  torpedo-boats  of  high  speed,  cnioH 
ing  at  sea  for  a  few  days,  lose  a  certain  amount  of  their  efficiency  by  vir- 
tue of  the  wear  and  tear  on  the  engines  and  crew.  Should  they,  tinder 
these  circumstances,  fall  in  with  destroyers  of  the  type  mentioned,  hav- 
ing sea-endurance  limited  only  by  their  supply  oJ  coal,  the  torpedo-boats 
under  the  most  favorable  tonditions  of  weather^  in  my  opinion^  would  be- 
come an  easy  prey  in  a  very  short  thase;  hence  1  advocate  destroyers  of 
this  type. 

Taking  the  bat  tie  ship  as  a  unit,  two  destroyers  will  become  its  consort. 
For  our  coast  defense  and  possessions  in  the  West  Indies,  as  well  as  fu* 
ture  protection  of  the  approaches  to  the  Nicaragua  Canal,  we  would  have 
a  defensive  fleet  protection  of  the  battleship  type  without  a  parallel. 

Sea-going  torpedo-boat  type.  The  sea-going  torpedo-boat  described 
by  Mr.  Jackson  under  Class  ''  P  **  then  fulfills  all  of  the  requirements  for 
an  off-shore  harbor  defense  in  connection  with  the  fleet.  I  should,  how- 
ever, build  these  boats  with  heavier  frames  and  plates,  increasing  their 
displacement  to  between  three  and  six  hundred  tons,  with  a  twenty^knot 
cruising  speed  and  a  maximum  of  twenty- five  knots  for  stjc  hours  at 
least.  The  armament  and  other  conditions  described  are  excellent,  Oear 
decks  arc  essential  with  the  exception  of  hatches,  conning  towers  and 
launching  tubes.  Gangways  around  hatches,  however,  could  have  a  light 
hand-rail,  stanchions  of  iron^  with  rope  rail  rove  through  the  eyes  of  the 
sttnchions^ 

In  deck  coverings  I  should  advocate  gratings,  half  wood  and  half 
papier-machi.  This  would  he  better,  lighter  and  more  durable  than 
wholly  made  of  wood. 

Concerning  Charts,  The  Hydrographic  Ofhce  should  get  out  a  set  of 
Coast  Pilot  charts  for  torpedo-boats  made  in  squares  of  about  eighteen 
inches.  These  should  be  pasted  on  stiff  backs  with  a  compass  on  each 
tectton  of  chart;  the  sections  numbered  in  rotation,  which  are  necessary 
to  make  up  ihe  present  whole  chart  by  an  addition  to  the  present  number 
of  ihe  chart,  put  on  the  back  of  each  section:  For  instance,  '*  A*i," 
**  A' 2,"  *'  A'$"  etc.  For  example,  ''  Chart  of  the  Straits  of  Florida,  in* 
eluding  Flo  rid  a  Bay  **  could  be  divided  into  four  sections;  each  section 
would  be  marked  on  the  back  with  catalogue  number,  No.  15-A-1,  No, 
15-A'l,  No.  15-A-3,  No*  15-A-4*  The  backs  of  such  charts,  being  shel- 
lacked, will  be  protected  from  the  weather  and  prevent  warping.  They 
can  be  easily  stowed  and  handled  under  these  circumstances,  when  placed 
alongside  each  other  in  the  order  of  sequence,  fulfill  all  the  requtremcnts 
of  the  larger  chart,  and  this  under  all  conditions  of  weather,  especially  in 
cramped  tiuarters. 

With  regard  to  air  compressors:  in  order  to  overcome  the  great  dif- 
ficulty   which  was  experienced   with   our  torpedo-boats  during   the   late 
war,   in  the  bulging  of  the  sides  of  the  cooling  tanks  of  the  air  com*     ^ 
pressors,  due  to  excessive  pressures,  the  introduction  of  a  pressure  rego-     ) 
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J  tatof  And  relief  valve  attachmcm  to  the  catnpressor  circulating  pumpj  as 
proposed  in  the  Fox  and  Davis  will  be  found  beneficial,  where  suction  is 
through  one  outlet,  both  for  the  circulating  and  compressor  pumps. 

Lteuteaant  Jackson's  remarks  with  regard  to  the  torpedo  director  are 
not  only  logic al»  but  practically  correct     It  would  be  well  to  go  further 
and  siy  that  torpedo  directors  are  of  use  only  to  a  torpedo  officer  in  a 
battleship  or  armored   cruiser  carrying   torpedoes,   who   is   directly   and 
solely  ffivi^S'  his  attention  to  the  range  and  bearing  of  the  enemy  from 
his  point  of  lookout.     In  conning  towers  of  vessels  of  alt  description, 
they  are  not  only  a  nuisance,  but  a  hindrance  to  the  proper  functions  of 
the   conning  tower,   because   of   the   impossibility   of   any   commanding 
ofikcr  or  other  person  who  is  engaged  in  conning  the  ship  In  a  fight  to 
give  his  attention  to  any  other  duty.     If  he  does  so,  the  space  passed  over 
hy  both  ships  in  the  meantime  so  changes  their  relative  positions  that 
he  loses  sight  of  the  vantage  point  of  the  best  fighting  position  for  him- 
self with  reference  to  the  enemy.    The  functions  of  conning  towers  in 
all  vessels  should  be  given  to  steering  wheels,  engine-  and  steering- room 
connections,  indicators  and   communications,   and   no  other.    These   are 
all  one  head,  in  the  present  age,  can  clearly  and  intelligently  manipulate 
at  one  and  the  same  time,  where  seconds  involve  relative  changes  of  po- 
ftitiona  of  combatants  of  such  magnitude  that  the  result  will  be  dtsas- 
to  one  or  the  other  in  a  few  minutes  of  an  engagement.    These  arc 
kions  m  which  when  closing  with  an  enemy  the  battle  becomes  de- 
of  short  duration  and  much  relief  to  the  victors. 
Steering  Engines,    These  should  be  of  the  same  type  in  all  boats  under 
the  dcitroyer  class.    They  should  be  compact,  light,  and  should  occupy 
«  hmitcd  space  of  not  more  than   fourteen   inches  square.     Engines  of 
Lia  type  have  been  fitted  tn  the  Fox,  Davis  and  Goldsborough.    They 

light,  bandy  and  have  perfect  control. 

Gfina  on  torpedo-boats  and  destroyers  should  be  mounted  so  as  to 

tiave  an  all-around  6re,  exclusive  of  smokestacks,  ventilators  and  masts. 

They  should  never  be  compelled  to  change  the  course  of  the  boat  running 

Jit  high  ipeed  and  lose  distance,  in  order  to  bring  the  battery  into  ac- 

tioii.    When  tpproaching  to  launch  a  torpedo,  the  crews  should  never  be 

at  the  guns^.    The  latter  should  be  manned  only  in  case  of  defense  for 

protection  From  the  destroyer  class,  or  for  bringing-to  similar  boats  or 

cteaftiig  the  approach  lo  the  beach  for  a  landing  party,  when  not  op- 

pmt4  by  masked  or  other  shore  batteries.    The  question  of  an  attack 

a  superior  depends  upon  the  probability  or  chance  for  a  swimming 

h.     In  the  daytime  torpedo-boats  will  have  a  greater  moral  effect  in 

prrescnce  of  or  near  an  enemy  by  keeping  out  of  sight. 

Thdr  original  design  and  construction  was  and  is  only  intended  for 

ttjght  attack  and  then  under  the  most  favorable  circumstances  of  weather 

and  toul  darkness.     Never  less  than  two  boats  should  attempt  to  attack 

m  sttperior  vessel.    The  attack   should  then  be    from  opposite  bows   or 

and  shoutd  be  simultaneous.    This  condition   will  be  the  most 

ig  to  the  object  attacked,  while  insuring  the  greatest  safety  to  the 

Is.    The  unit  of  action  in  all  manoeuvres  should  never  be  less 
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than  uvo  boats  and  these  should  always  hinction  together.  One  is  a 
stimulus  to  the  other,  and  two  cool  heads  are  better  than  one  in  outlining 
any  action  of  this  character.  All  tactics  for  torpedo-boats  should  be  de- 
veloped on  this  base.  They  should  always  exercise,  cruise,  scout,  plan 
and  fight  together. 

Under  such  circumstances  and  from  observations  which  I  have  made 
of  manoeuvres  of  vessels  of  this  class,  this  appears  to  be  the  only  clear 
solution  for  reasonable  success  in  action. 

Torpedo-boats  should  never  be  convoys  to  a  battleship,  except  when 
the  latter  is  at  anchor  or  underway  within  their  sphere  of  action;  that  is, 
in  harbor  or  within  a  radius  of  twenty-five  mile  limit  to  the  entrance  of 
the  same^  Battleships  cruising*  should  each  be  accompanied  by  two  de- 
stroyerSj  as  outlined,  of  lOOO  to  2000  tons  displacement.  Then  will  the 
commander  of  the  battleship  be  the  better  able  to  control  the  immediate 
action  of  his  own  vessel  in  all  conditions  of  weather^  and  not  be  bome 
down  with  anxiety  for  the  safety  of  his  consorts.  He  will  then  feel  safe 
and  strong,  not  only  in  the  conviction,  but  in  the  fact,  that  they  can  live 
and  fight  with  him  in  any  weather  in  which  he  may  desire  to  make  an 
attack. 

The  details  of  equipment^  ofBcers,  distribution  of  boats,  drills,  etc.,  have 
been  very  clearly  outlined  by  Mr  Jackson,  and  further  comment  thereon 
can  only  be  brought  out  by  practical  applications  o(  his  suggestions  and 
results  obtained. 

"  The  Toepedo-Boat,  Destroyees,  and  Depot,"    P.  851,  No.  ga. 

R*  C  Smith. — I  am  warmly  in  accord  with  Lieutenant  Koester  as 
to  the  desirability  of  the  early  establishment  of  a  torpedo-boat  depoL 
The  subject  was  very  fully  discussed  by  Lieutenant  ElHcott  three  years 
ago  in  the  Institute  Proceedings  (p.  441,  No.  Sii}.  He  there  enumerated 
seven  requirements  in  locating  such  a  station,  and  I  can  think  of  no  other 
to  add  to  them — and  found  that  they  would  all  be  satisfied  near  Peconic 
Bay*  Long  Island.  It  is  certainly  an  ideal  location,  as  every  one  who 
knows  it  cannot  fail  to  realize.  Navy  yards  are  the  last  place  for  svich 
a  depot.  As  a  rule  there  is  not  room  and  the  boats  are  in  the  way.  Then 
there  is  no  one  specially  interested  in  them,  since  the  principal  work  13 
in  connection  with  larger  vessels.  Such  work  as  is  required  to  keep 
a  boat  in  ordinary  repairs  does  not  necessitate  a  very  extensive  plant 
The  machine  shop  needed  for  work  on  the  torpedoes  would  also  answer 
for  most  of  the  work  required  on  the  boats. 

The  expedient  of  hauling  boats  out  for  storage  is  open  to  argument. 
Abroad,  it  has  been  found  that  it  strains  the  boats  and  gets  the  ma- 
chinery out  of  line.  It  is  possible  that  a  fresh-water  basin  and  small 
floating  drydocks  for  lifting  the  boats  when  it  became  necessary,  to  sight 
the  bottoms  might  be  preferable. 

I  am  not  convinced  of  the  impossibility  of  the  crews  of  boats  in  regu- 
lar commission  living  on  board  with  a  fair  degree  of  comfort  In  my 
own  ejtperience  it  was  possible  under  peace  conditions;  under  war 
conditions  it  would  be  necessary.    Men  and  officers  are  not  apt  to  take 
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interest  in  a  boat  unless  it  is  also  their  home.  This  for  boats 
lUsion:  for  thote  in  reaervc,  a  necessity  perhaps  that  we  may  have 
to  admit,  though  I  agree  with  Lieutenant  Koester  it  would  be  better  to 
ke<^p  them  all  in  commission,  a  single  crew  could  man  four  or  five  boats 
ABd  keep  them  al!  efficient.    This  crew  could  of  course  live  In  barracks. 

I  think  I  am  also  in  accord  with  him  as  to  two  types  being  sufficicnti 
Ifsviag  out,  of  course,  vedettes.  I  wish  the  requirements  of  inland  navi- 
g»iioD  did  not  limit  the  size  of  destroyers  so  absolutely.  About  300  tons 
is  as  targe  a  boat  as  can  use  these  passages.  (Do^s  not  refer  to  the  Erie 
Cftoal)  Our  largest  boats  cannot  go  through  the  canals.  To  be  stire 
a  destroyer  is  expected  to  accompany  the  fleet,  and  it  may  never  be 
occessary  for  one  of  them  to  make  an  inland  passage;  but  the  capabiHty 
of  sa  doing,  if  necessity  did  ajise,  could  not  be  an  undesirable  quality. 

It  is  a  pity,  however,  that  there  is  not  some  other  necessity  which 
wotild  make  it  impossible  to  increase  the  size  of  our  destroyers  any 
further,  I  think  the  requirement  of  invisibility  should  do  it,  but  that 
does  not  stop  the  designers  and  builders.  The  gradual  increase  in  sUe 
of  dc^foyers.  abroad  as  well  as  at  home,  threatens  to  duplicate  the  ex- 
periefiee  of  the  English  with  the  now  discredited  torpedo-gunboats, 

**  PftiiK  Essay,  Toipido  Ciaft:  Types  and  Employment." 
R  I,  No.  93. 

R.  C  SMiTfl.— Lieutenant  Jackson's  essay  is  the  fruit  of  three  or 
foiir  years'  actual  experience  with  several  types  of  torpedo-boats.  It 
offers  exactly  the  sort  of  information  most  needed  in  designing  new  boats 
ami  pcdecting  old  ones.  After  a  new  ship  or  boat  has  been  a  year  or  two 
in  cOiQlllission»  her  ofHcers  and  crew  know  pretty  well  what  there  is 
alKMlt  ber  efTective  and  serviceable  and  what  is  impracticable  or  a  failure. 
II  tills  knowledge  could  be  card -catalogued  and  made  absolutely  available 
toe  future  designs,  there  would  be  a  steady  improvement  in  equipment  and 
fittisgs  of  all  kinds*  There  is  no  doubt  a  great  deal  of  such  information 
00  file  available  in  large  ship  designs;  for  torpedo-boats  probably  much 
Icaa.  Therefore  every  paper  of  the  character  of  this  essay  is  a  positive 
MMltion  to  knowledge. 

I  agree  very  generally  with  the  views  expressed  and  consequently  will 
rder  to  only  a  few  points  in  regard  to  which  there  is  still  room  for  argu- 
mmt.  1  should  add  in  regard  to  air -compressors  thai  in  view  of  the 
fra^tnt  failure  of  these  machines,  two  small  ones  might  be  better  than 
one  larife  one.  Cases  could  be  imagined  in  which  two  air-compressors 
fttichl  he  almost  as  essential  as  two  engines. 

Tile  ciassificatioo  of  boats  by  the  letters  O,  P,  Q,  K,  ts  intelligible  and 
oAcrs  a  good  basis  for  discussion.  The  essayist  finds  places  for  all  the 
tfpm  except  Q.  the  boat  of  100  to  150  tons.  I  have  advocated  hitherto 
O.  Q*  and  the  smaller  vedette  type  of  R,  hence  we  are  substantially  in 
accord  cjicept  as  to  P  and  Q. 

Now  tlie  argument  for  P  as  opposed  to  Q  is  derived  in  the  main 
Irani  tile  Spanish  war  experience.  P  performed  all  that  was  required.  Q 
wm  fovnd  deficienL    Could  not  this  resttk  be  dnt  to  the  fact,  sdmttled 
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by  the  essayist,  that  the  principal  work  required  was  despatch-boat  duty 
and  not  torpedo-boat  duty?  P  certainly  has  greater  sea^keeping  qualities 
than  Q.  The  only  objection  I  make  to  her  is  her  larger  siic,  and  hence 
greater  visibility.  As  her  chief  mission  is  the  torpedo  attack  pure  and 
simple,  it  seems  to  me  that  invisibility  is  an  imperative  dcsideratiim. 

Now  as  to  operating  in  the  West  Indies:  I  hope  we  shall  always  have 
there  several  stations  and  bases.  We  certainly  shall  in  Puerto  Rtco;  per- 
haps  we  may  in  what  are  now  the  Danish  West  Indies;  and  even  after 
Cuba  becomes  independent  she  will  no  doubt  always  grant  us  stations- 
Hence  if  class  Q  will  answer  for  temporary  service  with  the  fleet  on  our 
own  coast,  it  probably  will  also  in  the  West  Indies.  In  bad  weather  it 
will  be  able  to  seek  shelter  in  either  locality.  Class  O,  however,  the  de- 
stroyers, will  be  the  principal  type  for  independent  sea -keeping,  not  only 
with  the  fleet,  but  often  for  detached  work,  if  we  can  manage  to  build 
enough  of  them. 

In  the  next  war  the  temptation  will  be  to  use  the.se  craft  for  despatch- 
boat  duty  just  as  we  did  in  the  last,  and  in  fact  there  will  be  no  help  for 
it,  unless  id  the  meantime  we  build  special  despatch  boats.  I  had  thought 
to  see  several  of  them  authorized  at  the  last  session  of  Congress,  a^  the 
war  had  shown  a  crying  need  for  them.  A  boat  of  looo  tons,  on  the  lines 
of  the  destroyer,  and  with  the  same  speed,  no  torpedoes,  a  very  light  bat- 
tery of  semi-automatic  guns,  sufficient  to  protect  her  from  destroyers  but 
no  more,  then  all  the  rest  of  the  available  weight  and  space  given  up  to 
boilers,  machinery  and  coal  (preferably  liquid  fuel);  such  in  brief  are,  to 
my  mind,  the  requirements  for  a  despatch  boat,  and  we  ought  to  have  a 
number  of  them  as  early  as  possible. 

As  to  the  ordnance  outfit  of  the  torpedo  craft,  I  believe  the  correct  prin- 
ciple is  more  and  smaller  guns,  within  limits.  A  one-pounder  is  prac- 
ticaJly  of  little  use.  A  three-pounder  will  penetrate  to  all  parts  of  a  de- 
stroyer or  torpedo-boat  I  believe  then  that  more  three-pounders  and 
more  ammunition  are  preferable  to  the  same  weight  in  six-pounders  and 
their  ammunition.  The  question  is  not  complicated  here  by  armor.  The 
objective  is  the  personnel  and  the  boilers  and  machinery.  The  more  shots 
there  are,  the  more  chances  of  effective  results;  and  for  that  reason  three- 
pounders  appeal  to  me  more  than  six-pounders.  I  believe  atso  that  one 
or  two  guns  of  the  Colt  pattern  would  be  found  useful  against  the  enemy's 
personnel. 

I  have  already  written  something  about  laying  tip  the  boftts  in  a  dis- 
cussion of  Lieutenant  Kocater^s  paper.  If  it  has  to  he  done,  I  should 
prefer  a  fresh -water  basin.  Rather  than  that,  however,  I  should  turn 
them  over  in  large  numbers  to  the  naval  militia  organizations.  What 
matter  if  some  boats  are  injured?  The  militia  will  have  to  be  depended 
on  to  man  most  of  the  smaller  ones  in  time  of  w*ar,  and  to  do  this  it  is 
of  course  necessary  for  them  to  have  practice  in  time  of  peace. 

There  is  evident  a  tendency  to  call  a  halt  in  torpedo-boat  construction. 
The  only  apparent  reason  for  this  is  an  impression  that  has  gone  abroad 
as  a  result  of  the  Spanish  war.  Torpedoes  seem  to  be  discredited.  Our 
boats  accomplished  nothing,   the  Spanish  boats  accomplished  nothing. 
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only  chance  for  our  boats  would  have  been  Santiago;  but  in  view 
the  character  of  the  entrance  it  would  have  beeu  almost  certain 
suicide  lor  a  boat  to  have  ^one  in.  The  attempt  was  not  warranted, 
coitsidcred  either  before  or  after  the  event.  As  to  the  Spanish  boats, 
or  destroyers;  they  made  no  night  attacks  and  were  quite  easily  dis- 
abled or  destroyed  by  daylight.  Their  real  mission,  indeed,  was  not 
to  attack  ships,  but  to  defend  their  own  ships  from  the  attack  of  our 
torpedo-boats.  Notw^ithstanding,  if  those  destroyers  had  had  Arocncan 
crews  under  similar  circumstances,  they  would  have  found  a  way  out  of 
Santiago  harbor  by  night.  They  might  have  pen  shed «  but  that  is  all 
they  accomplish ed  anyway.  There  is  no  other  evidence  than  this.  Yet 
through  the  country  at  large,  and  even  through  the  service,  there  is  a 
very  comfortable  feeling,  that  there  is  not  so  much  in  that  torpedo-boat 
nightmare  after  alL 

There  may  be  another  reason  for  not  building  torpcdo*boats  at  pres- 
ent, that  we  have  no  officers  or  men  to  man  them.  Would  it  not  be  pos- 
sible to  authorise  a  minimum  number  of  officers  and  men  for  the  service, 
bearing  a  certain  relation  to  the  number  of  vessels  at  present  available^ 
then  whenever  a  new  vessel  was  authorized  add  to  all  the  grades  and  rates 
enough  officers  and  men  to  man  her?  For  instance,  it  is  easy  to  deter- 
fnine  what  our  present  strength  should  be.  We  have  only  to  assign  suit- 
able complements  to  the  vessels  on  the  Navy  list  and  those  aulhori^td^ 
wjlh  a  fixed  proportion  for  reliefs  and  shore  duty.  Now  a  new  vessel  i» 
author ijed;  could  not  the  same  act  authorize  the  addition  of  a  suitable 
personnel  tn  the  proportion  established,  less  the  numbers  already  avail- 
able by  reason  of  vessels  crossed  from  the  list?  The  present  Navy  bill 
b  said  to  provide  for  two  battleships^  three  armored  cniiscrs,  three  pro* 
iccted  cruisers  and  four  gunboats.  The  complements  for  these  vessels, 
COQiideTing  only  line  officers  and  men,  with  twenty- five  per  cent  addi* 
ticMiil  for  shore  duty  and  reliefs,  are  estimated  at  lo  captains,  35  Heu- 
tCBnit commanders,  135  lieutenants  and  ensigns,  and  5750  enlisted  men. 
OmM  not  ihese  additions  to  the  personnel  be  authorized  at  the  same  time? 
Tber«  are  probably  some  objections,  but  it  is  doubtful  if  any  of  them  arc 
Insa{»crab1c,  Notice  that  all  additions  to  the  various  grades  are  made  in 
tbe  exact  proportion  of  the  numbers  needed  for  duty*  As  to  filling  va- 
eia&cies  at  the  foot,  if  the  proposed  four  years'  course  at  the  Naval  Acad- 
emy, with  the  additional  presidential  and  senatorial  appointments,  does 
flO(  SOpplf  enough  candidates,  then  an  appointment  could  be  made  from 
eack  Congressional  district  every  three  ye^rs,  and  eventually  every  two 
jrcaiiy  keeping  the  course  at  the  Naval  Academy  four  years  or  any  num* 
Iwr  of  years  that  might  seem  advantageous. 


•*  T»E  AuTOMOitLi  ToaPKJO  Aifi>  ITS  Uses."    P.  47,  No,  93* 

JL  C    SMTTtt. — It  was  a  fortunate  thing  that  the  two  principal  con- 

lestKitts  for  the  Institute  pri^e  this  year  should  have  selected  subjects 

to  iwtrly  akin.    Their   papers,  both  the  result  of  personal  experience. 

Hi  a  subject  that  is  timely  and  important    To  the  men  who  have 

i  ai  an  tiiterested  in  torpedo  work,  the  value  of  the  arm  seems  greater 
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now  than  ever.     For  some  reason,  as  I  have  mentioned  in  a  disctis&tSn 

of  Lieutenant  Jackson's  essay,  an  opinion  seems  to  have  spread  abroad^ 
even  in  the  service  itself,  detrimental  to  a  continuous  steady  development 
of  this  form  of  warfare*  These  two  papers  will  do  much  to  dispel  this 
illusion. 

Lieutenant  Chandler's  views  on  the  individualtstn  of  torpedoes  and  es^ 
pecially  torpedo-boats  are  peculiarly  apt.  Any  man  who  has  had  eic- 
pcrience  with  more  than  one  boat  is  profoundly  impressed  with  these 
facts.  Standardization  in  groups  is  valuable  for  two  reasons,  Brst  tor 
facility  in  repairs  and  the  supply  of  spare  parts^  second  for  similarity  in 
manceuvring  powers  for  group  action.  That  any  amount  of  standard  iia» 
tion  will  ever  enable  a  crew  to  shift  from  one  boat  to  another  and  be 
entirely  familiar  with  her  on  the  first  trip  is  clearly  impossible  to  those 
who  have  had  experience.  It  is  not  realized  by  others  and  it  is  very  well 
brought  out  by  Lieutenant  Chandler. 

I  also  am  a  little  skeptical  as  to  the  possibilities  of  the  German  wedge 
formation  for  attack  in  any  except  perfectly  calm  weather.  No  doubt, 
however^  it  can  be  opened  out  a  little  under  other  circumstances.  If  the 
enemy^s  location  is  absolutely  fixed  and  known,  concerted  attacks  can 
be  made  without  a  group  formation.  If  the  enemy  has  to  be  sought  out, 
the  group  is  necessary;  and  it  will  be  well  for  us  to  practice  the  German 
method  or  devise  one  of  our  own. 

This  is  now  what  w*e  need  more  than  anything  else^  practice  with  all 
the  boats  that  are  available,  H  we  have  not  enough  officers  and  crews,  ^ 
cannot  Congress  in  its  present  generous  mood  to  the  Navy  be  induced  to 
remedy  the  defect?  There  are  three  problems  that  ought  to  be  worked 
out  at  the  earliest  moment.  One  is  the  group  formation  for  cruising  in 
search  of  the  enemy,  as  already  mentioned.  Another  is  the  method  of 
getting  through  the  enemy*s  picket  line.  The  only  way  to  determine  this 
is  to  devote  a  week  or  two  when  the  squadron  is  at  Newport  this  com- 
ing summer  to  an  exercise  at  a  thorough  defense  by  pickets,  vedettes,  and 
destroyers;  and  an  attack  by  torpedo- hoats  and  destroyers.  It  may  be 
explained  briefly  that  I  understand  by  pickets  the  pulling  boats  of  the, 
squadron  and  by  vedettes  its  50>  to  6o-foot  fast  launches,  of  which  we  have 
none,  though  there  seems  no  question  that  they  should  be  carried  by 
battleships  and  large  cruisers.  Pickets  and  vedettes  can  be  used  ordi- 
narily only  when  the  squadron  is  at  anchor,  destroyers  at  all  times.  The 
third  problem  is  the  possibility  of  disabling  the  boats  by  gunfire  after  i 
they  are  discovered,  A  practicable  way  to  accomplish  this  might  be  to 
have  a  destroyer  tow  a  light  target  resembling  a  torpedo-boat  at  the  end 
of  a  long  steel  w^ire.  The  destroyer  w*ould  steam  at  high  speed  and  pass 
directly  ahead  or  astern  of  the  vessel  attacked.  At  a  given  signal  the 
search -lights  would  pick  up  the  target  and  the  secondary  battery  would 
open  up,  firing  for  a  given  number  of  seconds.  This  idea,  as  far  as  I 
know,  originated  with  Captain  Evans,     It  promises  valuable  lessons. 

I  hardly  believe  that  second-class  boats  aboard  ship  or  torpedo-depot 
ships  will  be  useful  in  the  future.  The  question  is  too  long  to  discuss 
here,  but  I  went  into  it  rather  fully  in  a  paper  published  in  No.  Sf  of  the 
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iings.     A  general  repair-ship,  like  the  Vulcan  in  tlie  lite  war,  will 

jfemt  of  ihe  greatest  ii»e  to  each  squadron.  In  place  of  the  srcond-chtsi 
torpcdo-bcati  aboard  ship  I  believe  the  vedette  launches  already  men- 
lioned  would  be  far  more  valuable. 

1  bdieve  also  that  the  destroyers  will  have  to  accompany  ottr  fleet 
iirherever  it  goes.  On  a  hostile  shore  would  be  just  the  place  where  they 
wofUd  be  most  necessary*  It  is  true  the  Spaniards  did  not  accomplish 
much  with  their  destroyers,  hut  they  brought  iheTii  over,  We  should 
hope  to  do  better,  la  this  connection,  why  is  k  that  we  have  so  many 
successful  experiments  with  liquid  fuel,  and  then  do  not  hear  anything 
jnorc  of  It?  The  best  way  to  introduce  liquid  fuel  for  torpedo-boats  and 
estroyers  is  probably  Just  to  introduce  it.  If  there  are  any  defects  in  the 
methods  and  appliances  they  will  soon  be  remedied.  Think  what  this 
would  mean  for  destroyers  on  a  long  cruise  with  the  squadron.  When 
they  were  out  of  fuel  they  would  take  a  line  and  a  hose  from  one  of  ihc 
big  ships,  and  coaling  would  be  over  in  ten  minutes.  The  saving  in  iize 
of  engineer*!  force  cottld  go  to  more  comfort,  more  stores  and  more  am- 
munition. 

1  do  not  believe  we  ought  to  talk  about  modifying  what  we  consider  the 

|bctt  laetliod  of  employing  our  torpedo-boat  Bo  til  la  on  the  asi^umpcion  that 

sliati  be  uiuble  to  get  boats,  men  and  ofhcers  that  arc  shown  to  be 

'necetiary.    Congre^  is  favorably  disposed,   the  press  is   favorable,  and 

the  people  are  favorable.    All  that  is  needed  now  is  to  show  it  to  the 

autborities  in  the  proper  light. 

In  cofidusion,  I  may  say  that  I  have  pointed  out  some  few  detaili  in 

rhtch  I  do  not  agree  entirely  with  Lieutenant  Chandler,  but  with  mo^t 

f^el  hts  ideas  I  am  heartily  in  accord,  and  I  believe  that  every  paper  of 

tbii  degree  of  merit  is  bound  to  accompli &h  some  result. 


Ueatasant-Commauder  F.  R  FLrrcHir-^There  is  little  to  criticiit  in 
ihis  article  (The  Automobile  and  iti  Uses),  which  presents  an  interefting 
ftaiem^mt  of  the  opinions  upon  torpedo-boat  questions,  and  reflects  the 
coaception  upon  many  of  the  points  involved. 
la  nmdk  ol  the  literature  upon  torpedo-boats  there  exists  a  number  of 
Ideaf  that  are  accepted  without  question,  but  which  may  need  revision, 
arbos  viewed  in  the  light  of  historical  data,  or  a  more  detailed  analyst i 
'  tlie  results  obtained  in  this  mode  of  warfare. 
Oot  of  tbese  prri*aiLjDg  ideas,  dwelt  upon  by  most  wntertp  ii  the  ex- 

petil  attending  the  attacldng  torpedo-boat. 

TUs  b  esipliasixed  in  ibe  esaay  by  the  exprcKsion  of  the  opinion  clut 

I  cngagte  in  a  torpedo-boat  attack  should  not  expect  to  retitra« 

0  iwefa  an  tfka  is  seriouatjr  eolertained  they  «bou!d  remain  at  home. 

b  g  verir  gallant  and  cofnmend^ble  spirit,  but  i  would  like  to  bring 

;  beta  to  bcftr  upon  this  point  which  may  a0qrd  a  more  encoiitiijng 

to  dbtt  f^^^mg  Q§ktf  asibitioui  to  make  a  torpedo-bcat  attack  wm4 

bamntg  to  live  and  enjoy  the  boi»or  of  soeceaa, 

la  th*  batiki  of  tlat  bit  tttomf.  we  iad  ilw  tfslaMl  tfoopt  wilJ  witii' 

m  Gottia  aerccniaie  ol  lota  Mof«  deoKmlbstloa  i€ts  in.  aiMl  4^ 
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feat  becomes  probable.  The  loss  varies  from  about  forty  per  cent,  as  at 
the  battle  of  the  Wilderness  and  at  Leipsic^  to  seven  and  a  quarter  per 
cent  at  Modder  River.  A  lost  of  twenty  or  twenty-five  per  cent  is  con- 
sidered quite  severe  and  is  a  satisfactory  explanation  of  defeat.  This 
percentage  of  loss  refers  to  troops  in  the  field,  but  it  is  a  principle  gov- 
erning the  conduct  of  personnel  in  action,  that  applies,  except  under 
special  conditions,  to  any  other  mode  of  warfare. 

We  will  now  examine  the  results  of  torpedo-boat  attacks  and  ascertain 
what  bearing  they  have  upon  the  dangers  and  risks  involved. 

Torpedo-boat  warfare  was  inaugurated  over  thirty-five  years  ago.  At 
that  lime  the  attack  consisted  of  a  comparatively  slow-moving  boat  of 
from  four  to  seven  knots  speed,  which  had  to  come  in  actual  contact  with 
the  vessel  to  deliver  her  blow.  The  vessels  as  a  rule  had  a  broadside 
battery  of  eight  or  ten  guns  in  addition  to  machine  guns  and  smatl-arm 
fire.  Then  came  the  development  of  the  offense  by  an  increase  of  speed 
in  the  attacking  boat  to  twelve  or  fifteen  knots  in  addition  to  a  towing 
torpedo  to  avoid  coming  in  actual  contact  with  the  ship.  This  was 
shortly  followed  by  the  introduction  of  the  automobile  torpedo  and  great- 
er increase  of  speed,  until  finally  we  have  the  high-speed  hoat  and  longer 
range  torpedo,  with  the  addition  of  a  rapid-fire  battery. 

On  the  other  hand,  the  development  of  the  defense  has  made  equal 
strides  in  advance.  In  this  gradual  development  of  the  o^ense  and  de- 
fense it  will  be  interesting  to  see  how  far  the  balance  of  power  has  been 
distributed  since  the  first  attack  against  the  "  Ironsides  "  on  the  outside 
blockade  of  Charleston. 

During  the  days  of  the  spar  torpedo  there  were  fifteen  attacks  by  tor- 
pedo-boats ^  three  of  w^hich  took  pjace  in  broad  daylight  and  twelve  at 
night.  In  one  of  these  day  attacks  two  ships  were  sunk  while  the  two 
attacking  boats  and  crews  received  but  little  injury.  In  another  daylight 
attack  a  single  boat  got  alongside  of  an  ironclad  and  escaped  without  in- 
jury. The  third  daylight  attack  of  two  boats  against  a  monitor  was  un- 
successful though  neither  boat  was  sunk. 

Of  the  twelve  night  attacks,  one  was  abandoned  when  the  ship  opened 
fire. 

Of  the  eleven  night  attacks  where  the  boats  rushed  in,  eight  of  them 
succeeded  in  getting  a  torpedo  alongside,  two  exploded  against  a  boom 
and  one  failed. 

Of  the  eight  attacks  in  which  the  torpedo  was  placed  alongside  the 
ship,  one  failed  to  explode,  three  exploded  and  injnred  three  ships,  and 
four  exploded  sinking  four  ships. 

There  were  thirty -three  torpedo-boats  employed  in  these  fifteen  attacks 
and  the  number  of  men  employed  was  about  three  hundred  and  fifty,  , 

Three  boats  or  nine  per  cent  were  lost.  ' 

Twelve  men  or  about  three  per  cent  were  killed. 

These  losses  were  caused  principally  by  dangers  incident  to  the  attack, 
but  the  gun-fire  of  the  shii^  did  not  sink  a  single  boat  and  killed  only  one 
man.  On  the  other  hand  six  ships  were  sunk,  three  were  injured  and 
over  five  hundred  lives  lost 
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In  all  these  attacks  wc  cannot  fail  to  be  impressed  by  the  amount  of 

'gun-fire  the  boats  withstood,  without  being  disabled  or  Ihe  crews  demor- 

alistd,  snd  this  from   ships,  whose  broadside  fire  amounted  to  nine  or 

ten  shot^  a  minute  in  addition  to  small  arms  and  machine  guns. 

The  accounts  tell  of  the  boats  being  greeted  with  a  *'  general  fire  of 

^mxtiMcry  and  rifles'*  and  a  "bail  of  bullets,"  a  "storm  of  projectiles/'  a 

'  fujilUde  of  musketry  '*  poured  down  upon  thctn. 

We  will  now  examine  the  results  under  more  modem  conditions  pre- 
setiiitig  a  marvelous  change  in  the  character  of  the  weapons  enaptoycdt 
tf)  both  ofifensc  and  defense. 

There  have  been  nine  attacks  with  the  atrtomobile  torpedo,  three  of 
which  took  place  in  broad  daylight.  In  one  of  these  day  attacks  the  boat 
wM$  well  within  torpedo  range  under  the  rapid* fire  battery  of  a  ship  in 
action  and  escaped  injury. 
In  the  six  night  attacks  in  which  the  boats  ventured  within  torpedo 
^fmnge,  eight  vessels  were  sunk,  comprising  three  armored  cruisers^  three 
cruisers,  a  tug^boat  and  a  schooner. 

In  only  one  night  attack  out  of  the  sijc  dtd  the  torpedo  fail  to  sink  a 
f  »hip,  &ad  as  might  be  expected,  this  was  the  first  attack  ever  made  with 
an  automobile. 

In  these  six  night  attacks  twenty-seven  boats  were  employed,  though 
ooJy  sixteen  discharged  their  torpedoes  and  were  under  fire.  One  boat 
wms  disabled  by  gun-fire  and  one  was  lost  by  running  aground. 

About  ^ve  hundred  men  took  part  in  these  attacks,  and  the  loss  of 
I^Cf^Ofitiel  was  less  than  two  per  cent  in  killed,  and  of  boats  about  twelve 
[per  cent. 

The  hist  ones  of  the  spar  torpedo  and  the  automobile  torpedo,  show 

them  to  be  much  alike  in  their  operations.    Each  weapon  has  a  record 

ecivefing  a  period  of  about  twenty  years,  during  which  time  each  was  em* 

Lployed  in  four  different  wars  in  which  seven  different  nations  were  en- 

[jiased.    There  is  the  same  percentage  of  success  and  failure,  the  same 

Lperccntage  of  loss  in  material  and  personnel.     With  each  weapon,  about 

boats  have  been  employed  in  attack,  in  which  about  six  per  cent 

lost  in  both  cases,  with  about  three  per  cent  of  the  personnel.     The 

torpedo  sunk  six  ships  and  the  automobile  eight. 

The  figures  representing  the  percentage  of  losses  given  above  are  more 

than  a  mere  coincidence.    They  arc  the  results  of  the  natural  balance  of 

f  power  that  exists  under  normal  conditions  of  attack  between  the  offense 

defense  irrespective  of  weapons  but  regulated  by  that  general  prin- 

'  csple  of  danger  and  risk  which  governs  the  conduct  of  the  personnel  in 

the  battle. 

Theoretical  calculations,  as  to  the  chances  of  a  torpedo-boat  under  a 
•p«d-fire  battery  of  to-day  are  not  at  all  convincing,  but  such  a  calcu- 
bftsed  upon  the  probable  number  of  hits  required  to  disable  a  boat, 
iise  of  the  target,  the  time  under  fire,  and  the  known  percentage  of 
htts  tuually  made  in   battle   would   indicate  results  approximating  very 
^  closely  to  the  experience  of  the  past,  and  that  the  modem  boat  holds  the 
relation  to  the  rapid-fire  battery  of  to*day,  that  the  slow-moving 
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bunch  of  a  generation  ago  held  to  the  gtin-fu-e  of  the  ship  of  th^t  dlie 
and  that  a  modern  attack  if  well  chosen  even  in  broad  dayli^t  is  not 
of  necessity  a  forlorn  hope. 

There  is  one  other  point  of  the  essay  I  wonld  like  to  louch  apoo  in 
reference  to  types  of  boats  and  to  the  last  appropriation  for  sixieen 
destroyers  of  a  type  brger  than  any  bnih  abroad  A  study  of  the  gradtul 
development  of  thk  mode  of  warfare  suggests  the  idea  that  it  has  devel- 
oped beyond  the  smooth-water  protected  harbor  stage  and  passed  on  to 
the  open  sea.  In  the  former  case  the  accessories  to  aid  the  battery  fowm 
a  specific  defense,  but  on  the  open  sea  the  defense  is  not  yet  developed 
Extending  the  curve  of  development  a  little  beyond  its  present  limits  I 
am  inclined  to  agree  with  the  opinion  that  for  our  coast  no  more  boats 
of  the  smaller  type  need  ever  be  bnilt. 

Commander  W.  W.  Kimball,  U.  S.  N.— In  offering  a  few  comments 
on  the  prize  essay  of  the  year,  I  would  state  that  it  seems  to  me  that  I 
can  in  no  way  add  to  the  interest  in  the  discussion  upon  it  by  accentuat- 
ing the  great  value  of  the  paper,  since  the  jury  of  the  Institute  has  ac* 
centnated  it  in  the  most  satisfactory  manner. 

I  will,  therefore,  confine  my  remarks  to  those  matters  in  regard  to 
which  my  point  of  view  is  more  or  less  different  from  that  of  the  essayist 

The  application  of  the  motto  **  Experientia  docet "  docs  not  seem  clear* 
because  in  our  service  we  have  not  had  enough  experience  to  learti  much 
about  torpedo-boats,  because  we  entirely  neglect  the  slight  ejcperienee 
we  have  had,  and  because  as  shown  by  the  essayist  at  the  bottom  of 
p.  44  we  don't  like  to  be  taught  by  experience  any  how.  We  prefer  to 
receive  vivid  impressions  from  the  pronouncement  of  dicta  and  dogmas, 
and  in  regard  to  torpedo -boats,  we  follow  our  preferences  because  they 
are  so  much  more  comfortable  than  are  the  teachings  of  experience.  Pos- 
sibly I  am  wrong  in  this,  but  upon  no  other  theory  have  I  been  able  to 
account  for  the  curious  facts  that  never  has  a  torpedo-boat  attack  drill 
been  attempted  in  the  U.  S.  Navy,  and  that  the  few  search-light  drills 
taken  part  in  by  ships  and  torpedo-boats  have  been  so  singularly  arranged. 

In  regard  to  types,  I  differ  slightly  from  the  essayist  in  that  1  cannot 
give  the  sea*keeping  boats  enough  importance  for  the  role  assigned  them 
to  provide  them  with  a  well-grounded  reason  of  being:  for  the  work  laid 
out  for  them  by  the  essayist  could  be  better  done,  it  seems  to  me,  by  a 
smaller  number  of  destroyers,  provided  in  excess  of  those  required  for 
the  constant  defense  of  the  fleet* 

So  of  station  boats  (s) :  more  dependence  for  real  work  could  be  placed 
upon  a  smaller  number  of  sea- going  craft— station  boats  (a).  Therefore  I 
would  have  but  two  types  of  torpedo  crafty  sea-going  boats  of  I ^  to  150 
tons  displacement  and  destroyers  of  400  to  450  tons,  for  the  requirements 
defined  by  the  existing  conditions  of  our  coasts  and  of  our  fleet  Re- 
duction in  numbers  of  types  would  seem  to  lead  toward  standardiiation 
of  details  in  which  we  are  so  sadly  lacking,  and  without  which  torpedo 
craft  must,  of  necessity,  be  comparatively  inefficient* 

T  cannot  agree  with  the  essayist  that  a  couple  of  50- ton  boats  would  give 
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in  fteUng  of  protection  to  the  people  on  the  whole  coast  of  Massa- 
sctts  Bay  and  thus  liberate  more  valuable  and  powerful  vessels  for 
offensive  operations;  for  those  people  have  been  aided  by  the  generally 
expressed  opimon  of  the  Navy  in  concluding  thai  all  torpedo  craft  are 
tinekss,  and  therefore,  it  would  be  most  difficult  to  humbug  them  into 
flepending  npon  a  couple  of  very  apparently  inefficient  ones.  Judging 
U&m  the  efftct  of  the  public  panic  on  that  coast  during  the  late  pscudo- 
wtr,  those  people  wouJd  demand  for  their  protection  in  a  real  war,  at 
leasts  a  rea!  torpedo-boat  protection,  and  failing  that,  the  fleet. 

We  of  the  Navy  must  remember  that  in  ail  our  future  wars  the  move- 
meiiis  of  Hects  wilJ  not  be  directed  by  commanders-in-chief  toward  de- 
lerwiined  objec lives,  but  by  public  opinion  for  local  coast  protection  un- 
less a  real  coast  protection  be  worked  out*  organized  and  so  perfected,  as 
to  niake  it  efficient — not  merely  a  tub  to  throw  to  the  whale  of  public 
oplnioa:  for  our  whale  cannot  be  readily  fooled;  and  if  it  could  the  Navy 
itself  would  explain  that  the  thing  was  only  a  tub  after  all;  because  of  all 
^ings  dehghtful  to  us.  we  of  the  Navy  delight  most  in  exploiting  our 
own  wtaknesses^ — tn  proving  that  we  are  irritatingly  honest  and  honestly 
ftB|»id  tn  all  that  pertains  to  the  slighter  comprehension  of  the  force  and 

I  poiver  of  public  opinion,  A  real  coast  protection  must  be  provided  and 
D8ft  be  publicly  understood  to  be  worthy  of  its  role.  That  the  mobile 
pmn  of  ihis  protection— the  coast  defense  ships  and  torpedo-boats— is  the 
ino<l  ii2ipartant  part,  every  sailor  man  must  clearly  sec,  no  matter  what 
otif  brethren  of  the  shore  sennce  may  say  of  the  imponance  of  shore 
Vfoctcs  aiid  mines.  H  we  cannot  provide  such  a  torpedo-boat  protection, 
llicii  OUT  battleships  will  surely  be  relegated  to  torpedo-boat  duty  in  the 
neat  war:  and  no  plaint  of  ours  to  the  effect  that  battleships  were  in- 
tcoiied  lor  something  else,  will  be  of  the  slightest  avaiL  Our  sword  may 
lie  a  vcrj*  fine  sword  but  under  the  direction  of  our  sovereign,  the  public. 
we  wi!)  have  to  use  It  as  a  buckler  if  there  be  no  sufficient  buckler  at 
Il2n4.  and  have  to  refrain  from  testing  it  at  all,  as  a  striking  weapon. 

And  so  I  do  not  agree  wtth  the  cssayist^s  suggestion  as  to  the  larger 
iMMts  1»eing  designed  to  act  with  a  squadron.  Abroad  they  hav^  grown 
out  of  that  id^,  and  for  tts.  it  would  to  my  mind  lead  to  inefficiency  to 
milow  oor  l>ait§  to  act  with  the  ^qtiadron  in  any  way  save  and  except  the 
ttCtifig  igSiUM  it  ill  real  torpedo-boat  attack  drills.  Acting  with  the 
in  oof  service  would  surely   mean  running  errands,  carrying 

'  «Sili*€loi]>es  and  anything  but  preparing  for  that  serious  defense  of  the 
npofi  whidi  the  liberation  of  the  fleet  for  its  own  legitimate  work 

L«t  file  dcMfoyer*  act  with  the  squadron:  they  arc  designed  for  such 

Ir;  tltey  can  nand  more  abuse  before  becoming  completely  crippled, 

heM^^  they  are  part  and  parcel  of  the  ftrtlcing  force  which  is  to  be 

Irtfd  from  utrictly  coast  defense  work  by  the  torpedo- boats,  if  freed  at  all. 

It  voiald  be  idle  for  me  to  take  the  time  of  the  meeting  in  exploiting 

|ierK>fu3  notions  as  to  the  best  method  of  obtaining  the  best  tnvest- 

Ol  ptt  ttolltr  txptnA^d  in  a  real  torpedo-boat  service — ^in  going  into  the 

of  numbers.  distHbttlion.  care,  drills,  scheme  of  work  and  all 
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that^for  the  department's  files  are  lumbered  with  such  stuff  i  and  iiiori 
over  the  lime  has  not  arrived  for  the  consideration  of  such  matters*  Let 
us  first  consider  what  torpedo-boats  are  for^  let  us  give  the  matter  as 
much  attention  as  civilians  very  generally  do,  kt  us  dcctde  whether  ar  not 
they  can  fill  any  role  other  than  the  only  one  we  i^ow  assign  tliem,  i,  c, 
the  giving  of  trouble  and  expense  in  providing  some  means  for  storing 
them  away  on  shore,  and  the  rest  will  be  easy.  For  without  boasting,  I 
think  our  record  of  work  done  in  the  Navy  is  sufficient  ground  for  sup- 
posing we  would  utilize  torpedo-boat  material  very  creditably  if  we  nitade 
up  our  minds  that  we  wanted  to  utilise  it  at  all:  and  that  we  could  even 
get  a  great  deal  of  service  out  of  the  heterogeneous  lot  of  boats  on  hand. 

Whether  our  attempts  in  the  way  of  organization^  etc.,  were  the  poorest 
possible  or  the  best  is  not  now  important:  for  any  attempt  in  any  direc- 
tion must  be  infinitely  better  than  our  present  attitude,  for  the  same 
reason  that  unity  is  infinitely  greater  than  zero. 

The  essayist's  criticisms  of  details  of  construction  and  equipment  are 
very  interesting  to  people  interested  in  torpedo-boats  and  their  work* 
But  that  they  can  have  no  interest  for  the  service  at  large  is  shown  by  the 
facts  that  practically  all  these  suggestions  upon  practically  the  same  de- 
tails were  filed  in  the  department  eighteen  months  ago,  were  issued  to 
constructors  in  charge  of  building  torpedo  craft,  were  published  in  a 
nautical  paper  a  year  ago— Af^in'ft^  Remew^  March  2,  1899 — as  matters  of 
interest  for  civilians,  and  were  proved  by  the  logic  of  events  to  possess 
no  interest  at  all  for  the  service.  1  would,  however,  venture  to  accentuate 
the  necessity  of  one  detail,  probably  overlooked  by  the  essayist  for  the 
reason  that  he  was  considering  an  aggregation  of  single  boats  and  only 
touched  hghtly  on  the  matter  of  groups,  that  of  proper  towing  appliances. 

The  arguments  of  the  essayist  as  to  battery  seem  to  mc  to  be  entirely 
logical,  if  in  his  scheme  of  weights,  the  stiffening  of  the  structure  to  take 
six'pounders  has  been  carefully  worked  out. 

Personally  I  would  prefer  to  substitute  one  very  low  power  fourteen- 
pounder  for  one  of  the  six-pounders  in  torpedo-boats  in  order  to  give  the 
boat  a  better  chance  to  stop  a  destroyer,  when  the  boat  was  at  her  legiti- 
mate night  work.  Under  such  conditions  the  extreme  range  at  which  the 
target  could  be  made  out  would  be  800  yards  and  for  that  range  a  poor 
trajectory  could  be  put  up  with  for  the  sake  of  the  large  shell  power. 

It  is  well  to  remember,  too,  that  the  aid  to  good  shooting  due  to  Hat 
trajectory  is  proportionately  much  less  in  a  torpedo-boat  doing  her  twenty- 
five  or  more  rolls  a  minute  than  in  a  ship  designed  to  give  a  good  gun 
platform. 

In  designing  such  a  gun  I  would  go  at  once  to  the  most  economical 
velocity — the  velocity  at  which  the  projectile  barely  begins  to  feel  the 
drag  due  to  base  vacuum  or  replacement  waves — about  tooo  feet  I.  V. 
And  I  think  that  it  w*ould  be  found  that  the  gun  would  be  within  limits 
of  toleration  as  regards  weight  and  to  be  possessed  of  comparatively  bet* 
ter  shooting  qualities  under  the  given  limiting  conditions,  than  the  high- 
power  daylight  shooting  we  do  would  lead  us  to  imagine. 
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Comnmadef  W.  W,  Kimbaix,  U,  S.  N.— It  is  very  refreshing  to  read 
n  paper  on  torpedo  craft  policy  for  the  United  States  that  covers  the 
groiiod  so  completely  and  so  log^icaily  as  does  Mr.  Chandler's  essay. 
It  IS  very  delightful  to  find  a  U.  S,  Naval  ofHcer  with  courage  and  optim- 
isiti  enough  to  advocate  openly  and  without  shame  175  real  torpedo* 
boaCs  for  real  torpedo-boat  work:  when  most  of  us  believe  that  the  35 
of  all  kiods  of  queer  ones  we  now  have  arc  more  than  we  need ;  and  that 
these  55  should  be  used,  chiefly,  to  provide  the  approximate  dimensions 
for  tbe  fijie  large  store  sheds  to  be  built  around  them.     And  so  it  be- 

I  comes  difficult  to  disagree  with  him  on  small  details— which  I  must  do  in 
order  to  find  an  excuse  for  discussing  his  well-held  points,  at  alL 

Tile  teven-boat  section  be  advocates  is  without  doubt  the  proper  group 
unit  and  one  that  appeals  to  any  one  who  has  handled  grouped  boats. 
PersoBally  I  do  not  like  the  idea  of  a  destroyer  for  a  section  Jeader,  be- 
caute  it  has  been  borne  in  upon  me  by  experience  that  the  section  com- 

.  mander  should  always  have  the  aid  of  his  judgment  in  requirmg  work 

\  from  the  boats,  that  b  given  him  by  being  in  a  craft  exactly  like  those  he 
is  handling. 

We  have  all  observed  the  fact  that  the  point  of  view  as  regards  sea  and 
weather  from  the  fine  large  flagship  leading  the  van  with  an  easy  agree- 
able motion  is  quite  different  from  the  estimate  of  weather  conditions 
tnade  on  board  the  rear  gunboat  jumping  into  it  up  to  her  smokestacks; 
and  in  torpedo-boat  work  where  exactness  of  manoeuvring  counts  for  so 
much,  it  would  be  well,  it  seems  to  me,  to  eliminate  all  grounds  for  such 
cliflferences  of  opinion. 

The  German  wedge  is  an  entirely  practicable  formation  even  where, 
from  the  designs  and  dimensions  of  the  boats,  the  German  distances  can- 
not be  held.  I  do  not  like  the  idea  of  barracks  for  crews  at  torpedo*boat 
|»asei  because  the  change  from  comfort  ashore  to  discomfort  aboard  would 

I  he  loo  marked  and  because  there  is  a  practical  benefit  in  keeping  the  men 
afloat  even  when  tied  up  to  a  dock.  The  idea  of  the  expenditure  for  the 
biases  (righiens  me  while  it  dailies  me  wttb  its  attractiveness.  And  so  my 
mind  reverts  to  the  floating  base*  not  a  Vulcan  as  advised  in  Pan  SS» 
but  the  small  depot  and  section  supply  ship  suggested  to  the  Board  on 
Auililiaries  a  year  ago  last  October  and  recommended  by  the  board. 
Sneli  a  depot  ship  would  allow  great  mobility  in  concentrating  sections 
mod  m  moving  thero  anywhere  along  our  coast  from  Eastport  to  Galves- 
ton, or  San  Juan  Point  if  necessary;  and  anywhere  wnthin  a  hundred 
miles  of  the  anchorage  of  the  depot  ship  the  section  could  keep  itself 
tuned  up  and  ready  for  work  in  all  respects,  save  docking.  The  depot 
ahip  would  supply  the  machine  plant,  the  sick-bay,  the  spare  parts,  the 
fticnr*  pumps,  the  clothing,  etc.,  beside  the  fuel,  oil  and  waste  supplies. 

Depot  ships  would  he  much  more  economical  than  the  fine  shore  bases 
advocated^  and  while  much  less  satisfactory  in  certain  directions,  would 
lie  better  for  many  tactical  reasons,  and  for  a  tremendous  practical  reason 
b  the  eyes  of  torpedo-boat  men — she  could  carry  two  or  three  hard  work- 
ins  clerks  aboard  her,  who  could  make  out  the  absolutely  necessary  re- 
90f1t  ind  rctumt  and  requisitions. 
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Being  a  submarine-boat  crank  of  fifteen  long  discouraging  years*  stano- 
ingi  I  of  course^  cannot  agree  that  the  submarme  boal  is  hardly  far 
enough  along  for  serious  discussion.  Most  assuredly  it  was  most  seri- 
ously discussed  abroad  a  half  dozen  years  ago  when  the  European  tech- 
nical and  service  publications  did  me  the  honor  to  discuss  a  paper  of  mine 
on  the  technical  value  of  the  type;  and  there  are  cheering  indications  that 
we,  too,  will  awake  to  its  possibilities,  in  a  half  dozen  years  more.  But 
whether  we  do  or  not*  the  submarine  has  come  to  stay:  and  her  capabili- 
ties within  her  narrow  field  of  work  are  to-day  better  known  from  the 
results  of  trials  than  arc  those  of  surface  torpedo-boats,  or  for  that  mat- 
ter, of  battleships,  from  the  results  of  their  trials* 

Lieut,  E.  W*  EbekuIv  U.  S*  N, — The  efficiency  of  our  torpedo  service 
would  be  decidedly  advanced  by  the  adoption  of  many  of  the  principles 
advocated  by  Lfeut.  Jackson  and  Lieut.  Chandler  in  their  valuable  papers 
on  torpedoes  and  torpedo  craft.  A  definite  **  building  policy  "  for  torpedo 
craft  should  be  adopted  and  strictly  followed.  I  believe  we  should  have 
three  classes  of  torpedo  vessels,  as  follows: 

1.  Destroyers  of  500  tons  displacement  and  28  knots  speed, 

2.  Coasting  torpedo-boats  of  200  tons  displacement  and  26  knots  speed. 

3.  Harbor  defenders  of  too  tons  displacement  and  23  knots  speed, 

I  am  opposed  to  sacrificing  strength  and  sea -worthiness  in  destroyers 
for  the  purpose  of  obtaining  phenomenal  speed.  In  order  to  gain  a  few 
more  knots  in  speed,  the  fram.es,  plates,  and  machinery  of  torpedo  vessels 
are  shaved  down  to  the  very  limit  of  safety.  The  vessels  are  lacking  in 
stiffness,  and  their  excessive  vibration  at  high  speedy  in  moderate  weather, 
soon  disables  the  hghtly-built  engines.  I  would  much  prefer  a  aS-knot 
destroyer  with  strong  frames  and  comparatively  thick  plates  and  with 
good  sea- going  qualities,  to  a  32- knot  vessel  with  its  light  frames  and 
"  egg-shell  '*  plates,  and  consequently  with  a  sea -worthiness  so  question- 
able as  to  make  it  a  source  of  constant  anxiety  to  the  commander-in-chief 
and  to  its  own  commanding  officer,  even  in  moderate  seas. 

The  lighily-built  destroyer  with  its  phen&ntenal  speed  h  out  of  place  in  a 
cruising  fleet,  while  the  strongly-built  vessel  with  its  good  sea-going 
qualities  and  its  reliable  speed  should  be  able  to  cruise  with  the  fleet  and 
take  care  of  itself  in  all  kinds  of  weather. 

I  hope  to  see  an  early  adoption  of  the  principle,  **  Torpedoes  in  torpedo 
vessels  and  in  nothing  else":  and  I  hope  to  see  large,  stout,  well-armed 
destroyers,  with  strongly-built  engines  and  with  ample  coal  and  water 
supply — destroyers  capable  of  dei*dQping  and  mainiaimng  a  sea-speed  of 
28  kn6ts  whenever  called  upon.  Such  vessels  would  not  hamper  the  move- 
ments of  the  fleett  and  instead  of  being  a  source  of  weakness  and  annoy- 
ance, they  would  prove  a  most  valuable  adjunct.  On  a  displacement  of 
500  tons  we  should  be  able  to  build  a  staunch  and  speedy  destroyer. 
To  my  way  of  reasoning,  it  is  far  preferable  to  have  with  the  fleet  a  class 
of  strongly-built  destroyers  which  will  respond  wtth  a  steady  speed  of 
27  or  28  knots  whenever  called  upon,  than  to  have  a  lightly-built  class 
with  a  reputed  speed  of  32  knots  under  favorable  conditions  of  wind  and 
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tea,  who&e  speed  is  more  a  matler  of  record  than  of  fact»  and  whose 
toy- 1  ike  engines  are  liable  to  *'  refuse  duty  **  at  most  inopportvme  times. 

[  will  reaffirm  here  what  I  advocated  several  years  ago  in  a  discussion 
on  ihe  subject^  that  in  my  opinion  the  appropriation  for  each  battleship 
or  armored  cruiser  should  conlatn  a  provision  for  two  deMroyets,  These 
destroyers  should  attend  the  battleship  during  all  maticcuvres;  and  in 
time  of  hostilities  they  should  serve  as  her  faithful  "watch-dogs"  at 
night*  always  on  the  alert  for  torpedo-boats  and  rams.  The  service 
these  destroyers  could  render  a  fleet  would  prove  most  valuable— some 
on  the  scout  and  others  on  the  lookout;  and  they  would  form  the  inner 
picket  line  for  the  fleet,  the  outer  line  being  formed  by  iTie  large  cruising 
scouts.  How  much  more  secure  and  comfortable  the  ^ghting  ships 
would  feel  when  on  the  blockade  or  when  approaching  the  enemy^s  coast, 
if  each  one  had  two  efficient  destroyers  to  ijfisure  protection  against  night 
atistcks  of  torpedo  craft.  The  destroyers  should  be  a  '*part  and  parcel  " 
of  their  parfni-skif  and  should  look  to  her  for  everything. 

The  coasting  torpedo-boats  should  have  an  actual  speed  of  26  knots. 
mnd  should  be  strong  enough  in  structure  to  be  able  to  accompany  the  sea* 
going  fleet  during  moderate  weather  in  cruises  along  the  coast  and  at  all 
times  to  accompany  the  coast -deftfue  fleet. 

The  *'  harbor-defender  "  class  should  be  lightly  built  and  able  to  mam* 
lain  ZJ  knots  for  at  least  one  hour;  and  their  duty  should  be  to  make 
titght  attacks  from  blockaded  harbors.  Their  cruising  should  be  con- 
Uned  to  inland  waters*  and  they  should  traverse  the  canals  in  going  from 
pon  to  port.  These  small  vessels  should  be  attached  to  the  harbar  defrtue 
niofuiQrs  and  rams. 

In  generi],  the  destroyers  belong  to  the  sea-going  fleet;  the  cmsHng 
dnu  fo  the  coast-defense  fleet;  and  the  harbor-defender  class  to  the 
liarbor-defense  fleet. 

Torpedo  vessels  of  the  destroyer  and  coasting  classes  should  be  kept 
ie  commission  with  full  crews,  but  the  harbor  defenders  should  be  laid 
up  with  reduced  crews  during  the  winter  months. 

These  vessels  would  constitute  a  most  excellent  training  service  for 
officers  and  men. 

No  officer  above  the  grade  of  lieutetiant  should  be  assigned  to  com- 
mand a  torpedo* vessel,  and  no  officer  or  man  should  be  kept  in  a  torpedo 
vetsel  longer  than  two  years.  This  training  on  torpedo  craft  would  give 
to  the  naval  service  a  set  of  sharp-witted  young  officers,  self-reliant  and 
qitidc  at  meeting  emergencies;  a  class  of  bright  young  seamen  alert  in 
l!i*ir  duties,  who  would  make  good  material  for  future  petty -officers; 
and  a  well  trained  and  efliicient  engineer  force  with  a  thorough  knowledge 
ol  handling  and  caring  for  delicate  machinery. 

Torpedo  vessels  in  the  hands  of  any  but  the  most  efficient  personnel 
are  next  to  useless;  and  an  efficiem  personnel  can  be  obtained  only  by 
long,  hard  experience  of  torpedo  craft.  There  is  no  calling  in  the  pro- 
fc«iiiona]  or  commercial  world  which  exacts  such  thorough  knowledge, 
self* reliance,  and  constant  care,  as  must  be  exacted  of  the  ofl^ccrs  and 
nen  of  torpedo  vessels,  if  they  arc  to  render  efficient  service.    Men  who 
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have  been  trained  tn  torpedo-boats  will  readily  adapt  themselves  to  the 
various  duties  on  cruisers  or  battleships,  and  at  the  same  time  they  will 
constitute  an  intelligent  reserve  force  for  manning  or  filling  vacancies 
in  torpedo  vessels. 


Naval  Constructor  William  J,  Baxter,  U.  S.  N. — The  Institute  is  to 
be  greatly  congratulated  upon  receiving  this  paper  (Torpedo- Boats:  Types 
aJid  Employment)^  as  It  is  of  that  type  which  adds  great  vaJue  to  the 
Institute's  proceedings.  It  not  only  shows  the  results  of  much  laborious 
study  and  painstaking  compilation  of  details,  but  also  shows  an  unusual 
amount  of  careful  observation  during  practical  service  experience,  together 
with  well -considered  suggestions  for  improvements  which  personal  expcr^ 
iencc  suggested  as  desirable  or  necessary. 

It  is,  of  course,  well  known  that  a  ship  wjU  compromise  in  her  design  ■ 
it  may  not  be  so  well  known  that  recommendations  concerning  the  im- 
provement of  any  completed  vessel  which  has  seen  active  ser\'ice  are  so 
numerous  and  so  contradictory  that  the  element  of  compromise  is  stil! 
exceedingly  strong.  And  while  I  concur  with  many  of  the  author's  sug- 
gest! on  s^  and  while  I  consider  many  others  of  them  of  extreme  value,  it  is 
but  proper  to  state  that  there  are  still  other  of  his  suggestions  which 
should  not  be  adopted.  This  is  said,  not  in  a  critical  or  disparative  sense, 
but  merely  as  the  expression  of  personal  opinion.  No  doubt,  a  large 
majority  of  the  readers  of  this  valuable  article  have  the  same  opinion  as 
regards  their  agreement  or  variance  with  the  author*s  views,  and  it  is 
extremely  doubtful  if  any  two  readers  would  agree  entirely  in  their 
opinions.  These  varying  opinions,  however,  really  increase  the  value 
and  weight  of  the  paper,  because  the  author  has  stated  his  own  opinions 
in  a  clear  and  positive  manner  after  much  thought;  whereas  those  mere 
verbal  commentaries,  which  are  not  infrequent  in  our  own  and  other 
services,  are  not  entitled  to  much  weight. 

The  Navy  Department's  policy,  of  the  new  torpedo-boats  of  different 
sizes,  by  different  builders,  and  of  different  designs,  is  well  shown  by 
this  article,  because  if  they  had  all  been  built  of  the  same  size  and  upon 
the  same  design  there  would  have  been  no  opportunity  for  this  instructive 
article,  and  it  should  be  remembered  that  for  similar  reasons  it  is  not 
necessary  that  any  one  particular  design,  no  matter  how  perfect  it  may 
appear  to  be  under  any  one  set  of  conditions,  should  be  repeated  indefi* 
nitcly.  This  applies  not  only  to  the  design  of  the  vessel  itself,  but  to 
every  detail  of  her  constniction-  It  has  been  the  common  experience  of 
myself,  and  no  doubt  that  of  many  others^  that  even  in  regard  to  the 
most  minor  details  of  sister  ships,  an  article  which  was  entirely  satis- 
factory to  one  officer  or  one  petty  officer,  is  entirely  unsatisfactory  to 
others,  and  it  is  only  by  hearing  the  opinions  of  a  large  number  of  officers 
and  weighing  their  experience  and  judgment  that  final  and  absolute  im- 
provement can  be  made  by  those  of  us  who  bui!d  and  fit  out  the  ships. 

It  has  been  my  endeavor  for  a  ntimber  of  years  to  urge  and  carry  out 
simplicity  in  all  the  details  of  warship  construction,  and  it  is  a  pleasure 
to  see  the  strong  argument  for  simplicity  in  torpedo-boat  construction 


DISCUSSIOK, 


93 


brought  farward  by  the  author,  as  it  has  been  my  ordinary  experience  to 
find  that  the  officers  of  ships  in  commission  always  want  something  more 
addod,  th^s  increasing  the  complication,  while  it  is  extremely  rare  to 
find  4n  officer  to  speak  seriously  o(  ha^ying  something  removed  without 
having  someihmg  ehe  put  in  its  place. 

The  author  deserves  the  thanks  of  the  entire  Institute  for  his  very 
valuable  paper* 


Naval  Constructor  T*  F.  Ruhm,  U.  S.  N. — In  order  to  satisfy  the  desire 
for  great  speed  in  torpedo-boais  and  torpedo-boat  destroyers,  the  weights 
of  machinery  and  hull  must  be  reduced  to  a  minimttm*  thus  increasing 
the  possibility  of  serious  accident  to  both.  The  extreme  lightness  of  the 
scantlings  of  the  hull  increases  the  effect  of  the  tendency  of  all  parts  to 
vibrate,  and  such  extreme  vibration  must  undoubtedly  affect  not  only 
the  strength  of  the  material  but  the  nervous  systems  of  those  on  board. 
The  reducing  of  the  speed  requirement  by  two  knots  and  the  increasing 
of  the  weights  of  hull  and  machinery  accordingly  would  give  a  really  more 
eflcient  vessel,  l«ss  liable  to  accident,  and  more  capable  of  standing  what- 
ever weather  may  be  encountered,  or  whatever  handling  around  docks, 
etc,  may  be  necessary  in  the  course  of  the  general  duties  of  the  vessel. 
In  the  case  of  the  trial  trip  of  one  of  the  fast  destroyers  the  vibration 
of  the  stern  plating  was  such  that  a  piece  of  one  of  the  plates  in  the 
neighborhood  of  the  propeller  by  constant  buckling  BnaJly  broke  and  a 
three-cornered  piece  was  torn  out  by  the  rush  of  the  water,  the  stern 
compartment  rapidly  filling.  On  the  same  vessel,  in  trying  to  get  away 
Irom  the  dock,  the  stem  was  gently  touched  against  the  adjacent  wharf, 
the  result  being  that  the  stem  was  absolutely  twisted  out  of  shape  and 
pan  of  it  required  replacing.  Were  the  scantlings  of  this  boat  consistent 
with  the  duty  required,  accidents  of  this  sort  would  have  no  serious  re- 
sults. 

While  the  fitting  of  small  ventilators  which  are  always  open  may  be 
undesirable  on  account  of  the  possibility  of  salt  water  and  rain  entering 
through  such  ventilatorSp  it  would  seem  that  arrangements  should  be 
provided  far  veoiilation  under  favorable  conditions,  provision  to  be  made 
to  readily  close  such  openings  when  necessary.  The  fitting  of  some  ar- 
rangement of  this  sort  in  each  principal  living  space  or  cabin,  so  arranged 
as  to  be  readily  closed  from  beneath,  should  give  satisfactory  results, 
A  type  of  bent  cowl  with  a  scuttle  at  deck  opening  which  can  be  closed  so 
as  to  be  absolutely  water-tight,  or  partly  closed  so  as  to  leave  a  small 
openlfig,  should  be  satisfactory,  and  the  location  thereof  could  be  so 
ttmoged  as  not  to  interfere  with  the  gangway  on  deck. 
The  fitting  of  air- pons  on  the  sides  of  the  vessel  is  very  necessary  within 
1.111  hmits,  but  should  not  be  carried  to  too  great  an  extent  on  ac- 

Oiant  of  danger  due  to  the  e^ctreme  height  of  the  bow  and  stem  ways  and 

be  tquat  of  the  vessel 

The  ventilation  cowls  should  be  fitted  with  clamps  or  screws  so  that  the 
cowl  can  be  trimmed  in  whatever  direction  may  be  desired,  and  clamped 
in  pbce  so  that  it  will  not  turn. 
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What  appears  to  be  a  satisfactory  manner  of  lining  the  living  spaces  ts 
to  6t  furring  battens  against  the  skin  of  the  ship  and  on  such  battens 
tack  asbestos  or  canvas,  well  covered  with  paint. 

The  having  of  the  closets  and  bathrooms  adjacent  to  the  galtey  is  open 
to  a  good  deal  of  criticism,  although  such  arrangement  is  almost  una- 
voidable. These  compartments  should  be  adjacent  to  the  crew's  space 
and  each  have  a  door  opening  into  the  crew*s  space,  while  there  should 
be  no  means  of  communicatiDn  between  the  galley  and  closets;  the  bulk^ 
head  separating  such  spaces  to  be  a  double  bulkhead  with  air  space  be- 
tween. 

An  apparently  satisfactory  arrangement  of  hfe  rail  and  stanchions  is  to 
omit  the  low  life-rail  stanchions  formerly  fitted,  and  in  lieu  thereof  pro- 
vide stanchions  at  intervals  of  about  twelve  to  fifteen  feet  of  a  height 
suflTicient  to  take  the  awning  spreaders;  and  extending  between  these 
stanchions  five  light  phosphor-bronze  wire  ropes,  the  upper  one  reaching 
to  about  the  height  of  a  man's  shoulder,  and  through  the  tops  of  the 
stanchions  the  awning-ridge  rope.  These  ropes  fitted  with  turn  buckles 
and  so  arranged  as  to  allow  of  proper  openings  abreast  gangways,  boats, 
etc.»  should  give  very  satisfactory  results. 

Large  drinking-water  tanks  should  as  a  general  thing  he  made  of  gal- 
vanized iron,  and  be  fitted  with  manholes  large  enough  to  allow  access  for 
cleaning.  The  most  natural  place  for  such  tanks  would  be  under  the  gal- 
leys.   This  arrangement  I  believe  is  now  that  generally  adopted* 

There  is  in  my  opinion  a  very  large  amount  of  valuable  information 
contained  in  this  excellent  paper. 

Naval  Constructor  T.  F.  RuHM,  U.  S,  N. — Referring  to  the  paper  by 

Lieutenant  Koester  on  *'  The  Torpedo-Boat,  Destroyer,  and  Depot,*' 
there  appear  on  page  853  certain  suggestions  in  connection  with  which 
I  would  submit  the  following: 

The  feed -water  supply  of  torpedo-boats  can  be  materially  increased  by 
fitting  the  forward  compartment,  corresponding  to  the  trimming  tank  00 
large  vesselst  for  carrying  fresh  water,  the  necessary  piping  to  the  feed 
pumps  being  fitted.  This  water  can  be  considered  either  as  part  of  the 
main  feed-water  supply,  or  as  a  reserve  supply,  as  circumstances  might 
decide. 

The  handling  of  the  anchor  on  a  torpedo-boat  by  the  crew  without  any 
anchor  engine  would  in  my  opinion  be  rather  unsatisfactory  owing  to 
the  arrangement  of  the  turtleback  now  generally  conceded  to  be  most 
desirable,  A  small  electric  winch  fitted  adjacent  to  the  locker  in  which 
the  anchor  cable  is  stowed  would  be  comparatively  light,  would  not  in* 
volve  the  heating  of  living  spaces  by  steam  pipes,  and  would  occupy 
space  which  by  virtue  of  its  positioii  in  the  ship  and  limited  extent^  would 
be  easily  available  for  the  purpose.  Of  course  such  engine  would  ncces^ 
sitate  the  existence  of  a  dynamo  on  board*  but  this  is  in  my  opinion  highly 
desirable. 

I  question  the  efficiency  of  omitting  deck  covering  and  supplying  the 
crew  with  rubber- soled  shoes»  and  think  that  some  deck  covering  is  ab- 
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$alutely  necessary,  preferably  a  very  light  linoleum,  the  body  of  the  strips 
to  be  cemented  to  the  deck,  and  edges  and  ends  secured  by  very  thin  brass 
SI  rips  bolted  with  light  bolts  through  the  deck. 

The  securing  of  the  deck  cover  over  the  boilers  with  bolts  so  that  it 
mmy  be  easily  removed  (or  hoisting  out  boilers  wouid  be  a  very  good 
icheme  if  practicable,  but  I  do  not  believe  with  such  light  material  the 
tx^iing  together  of  these  parts  could  be  done  so  as  to  give  satisfactory 
rcsultj  as  regards  water-tightness  and  rigidity,  especially  when  attempting 
to  fit  the  pieces  together  again  after  having  once  taken  them  apart. 

The  loakifig  alike  in  every  respect  of  all  destroyers  and  of  all  torpedo- 
boats  is  in  my  opinion  most  desirable,  and  should  be  carried  out  even 
to  the  smallest  details;  standard  designs  should  be  adopted  for  water- 
tight doors*  hatch  fittings,  life  rails,  eye  bolts,  etc.,  and  the  internal  ar- 
rangements, locations  of  batteries,  tubes,  boats,  anchors,  etc.  should  be 
jximde  identieal  for  all  destroyers,  and  for  all  torpedo-boats. 


Lieut.  L,  H.  Chandler,  U.  S.  N,— i.  In  studying  Lieut.  Jackson's  arti- 
cle, I  am  much  pleased  to  find  that  in  almost  all  important  matters  there 
is  a  similarity  in  our  opinions.  I  am  very  glad  to  fin.d  my  views  in  regard 
to  torpedo  matters  are  in  the  main  upheld  by  the  very  able  prite  essayist 
oi  this  year. 

J.  In  his  **  Detailed  Criticism  and  Comparison  of  Certain  Points  in 
Construction/*  Lieut.  Jackson  has  given  many  facts  which  would  lead  to 
his  being  held  in  grateful  recollection  by  torpedo-boat  officers  and  men, 
could  he  succeed  in  getting  his  schemes  carried  out  by  those  who  build 
tJie  boats.  A  careful  study  of  his  remarks  on  this  subject  by  those  who 
design^  build  and  fit  out  boats  would  result  in  many  blessings  to  personnel 

J.  To  speak  in  detail  as  to  one  or  two  points  under  this  head.  I  may 
say  that  the  canvas  lining  of  living  spaces  should  be  so  arranged,  open  in 
proper  places  at  top  and  bottom^  that  a  through  circulation  from  the 
deck  up  10  the  hatches  would  be  ensured,  thus  sending  the  heated  air 
up  and  out  instead  of  confining  it  between  the  lining  and  hull.  The  deck 
overhead  should  have  this  inside  lining  also. 

4,  I  believe  thai  the  only  way  to  satisfactorily  arrange  sink  and  wash- 
stand  drains,  etc.,  is  to  have  them  discharge  into  buckets,  to  be  emptied 

I  by  hand.    The  automatic  valves  on  board  the  Mackenzie  were  most  an- 
^  noying  10  their  inefficiency,  and  I   do  not  believe  they  could  be  made 
focce^ful  on  board  any  torpedo  vessel. 

5,  As  Mr,  Jackson  says,  the  officers'  quarters  should  undoubtedly  be 
forward.  There  arc  so  few  officers  on  board  these  boats  that  it  is  essen- 
rtil  that  the  voice  should  be  able  to  carry  from  the  officers'  quarters  to  the 
helm  and  vice  versa.    This  would  mean  the  greatest  relief  to  the  officers 

►  when  under  way. 

6,  Referring  to  the  steering-gear  of  the  Mackenzie.  I  may  say  that 
Us  I  understand  it  also  the  case  on  board  some  other  boats)  the  rudder  is 

I  iO  much  overbalanced  that  when  the  helm  is  hard  over  it  h  much  harder 
10  get  it  started  from  that  position  than  it  was  to  get  it  there  in  the  first 
place.    This  fault  renders  her  rather  hard  to  handle  in  tight  places,  and 
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an  attempt  to  suddenly  steady  her  when  the  heliii  is  hard  over  resi 
in  manccuvrcs  calculated  to  cause  astonishment  on  the  part  of  spectators. 
This  would  not  have  been  so  important  had  she  been  fitted  with  steam 
steering-gear,  but  even  then  the  fault  is  one  which  should  be  avoided. 

7,  Relcrring  in  general  terms  to  a  comparison  between  Mr.  Jackson's 
e^say  and  my  own,  I  beheve  that  the  two  intermingle  very  well,  that  each 
of  us  has  covered  fully  some  points  that  the  other  touched  upon  but 
lightly,  and  that,  when  taken  together,  they  form  a  very  complete  and, 
in  the  main*  harmonious  treatise  on  torpedo-boat  tactics  and  warfare  as 
adapted  to  the  use  of  our  service. 

R  The  one  essential  point  on  which  Mr,  Jackson  and  I  differ  is  as  to 
the  classes  of  vessels  we  should  use.     Mr.  Jackson  favors: 

(0)  Torpedo-boat  destroyers.  Boats  of  about  400  tons,  and  ^  knots 
speed. 

it)  Sea-going  torpedo-boats  (picked).  To  be  able  to  keep  the  sea  for 
more  than  a  week.     About  the  size  of  the  Porter. 

(c)  Torpedo-boats  (stationary).    Talbot  class. 

Personally  I  favor: 

(a)  Torpedo-boat  destroyers  of  the  type  we  are  now  building, 

(6)  Sea-going  torpedo-boats  between  the  Porter  and  Morris  types,  say 
about  150  tons,  150  feet  in  length,  15  feet  beam,  4  feet  mean  draft 

(c)  Ships'  torpedo-boats. 

9.  It  will  be  seen  that  we  agree  as  to  o.  Personally  I  do  not  believe 
in  the  Talbot  type,  while  Mr.  Jackson  does.  This  may  result  from  his 
having  been  more  familiar  with  the  Herreshoff-bujit  boats  of  the  type 
while  my  experience  was  with  the  others.  I  believe  that  the  Gwin  and 
TaJbot  could  make  20  knots  easily  at  any  time  in  smooth  water,  but 
they  have  only  one  boiler  apiece,  and  tubes  will  give  out  at  odd  moments, 
which  means  a  totally  disabled  boat  with  that  type.  The  Mackenzie  and 
McKee  cannot  make  20  knots  in  service,  in  fact  the  Mackenzie  had  great 
difficulty  in  making  it  on  her  trial  trip,  and  the  McKee  did  not  succeed. 
I  cannot  believe  these  boats  to  be  efficient,  even  for  harbor  work  solely, 
and  I  do  not  believe  that  the  difference  in  draft  and  visibility  between  them 
and  my  proposed  b  type  is  sufficient  to  make  up  for  the  superior  speed 
and  seaworthiness  of  the  bigger  class.  So  1  would  have  the  station  boat 
and  the  sea-going  torpedo-boat  combined  in  one  class  as  given  above  in 
b  of  my  classification. 

10.  Mr.  Jackson  docs  not  touch  Upon  the  value  of  torpedo  launches  as 
part  of  the  outfit  of  large  ships,  while  I  believe  there  is  a  distinct  field 
for  these  crafL 

11.  As  to  battery,  I  would  arm  the  types  of  boat  I  suggest  as  follows: 
(a)  Destroyers:    Two  s-metrc  torpedo  tubes  on  the  midship  fore  and 

aft  lines  for  fire  on  either  side.  Two  4-pdr,  R.  F.  guns  on  the  middle 
fore  and  aft  line,  one  forward  and  the  other  aft.  Six  6-pdr.  semi-auto- 
matic guns,  three  on  each  side,  one  pair  with  ahead  and  another  with 
astern  fire. 

(fr)  Torpedo-boats:  Two  S-metre  torpedo  tubes  on  the  midship  fore 
and  aft  Hue  for  fire  on  either  side.  Four  3-pdr.  semi-automatic  guns, 
two  on  each  side,  one  pair  with  aliead  and  another  with  astern  fire. 
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(f)  Ships'  torpedo-boats:  One  3*5S-metrc  tube  on  midship  fore  and 
aft  line  for  fire  on  either  side.    One  t-pdr.  automatic  gun. 

12.  1  may  say  In  this  connection  that  spare  torpedoes  are  very  good 
(hing^  to  have,  but  nothing  else  should  be  given  up  for  them.  I  agree 
with  Mr.  Jackson  in  this  particular,  and  think  that  such  spare  torpedoes 
should  be  carried  aboard  larger  ships,  cither  warships  or  torpedo-depot 
ships,  or  retained  at  the  shore  base  from  which  the  boats  are  operating. 

13.  As  rapidly  as  it  may  be  done  without  undue  expense,  I  would 
relegate  the  5*SS-inetre  torpedo  to  obscurity,  except  for  ships'  boats. 
I  would  rather  have  a  boat  with  two  5- metre  torpedoes  than  one  with 
tliree  3,S5-nietrc  ones.  This  gives  me  an  additional  argument  in  favor  of 
my  type  of  torpedo-boat.  The  Morris,  which  is  somewhat  smaller  than 
my  h  type,  carries  three  5-metre  torpedo  tubes*  the  Talboi,  Gwin,  McKee, 
Mackeoxie  class  are  too  small  to  carry  more  than  one  long  tube  and 
hardly  that. 

14.  Except  for  the  one  essential  point  herein  set  forth,  I  have  no 
criticism  worthy  of  note  to  make  upon  the  prize  essay,  except  to  most 
heartily  commend  in  general  the  views  of  my  brother  officer. 

"Torpedo  Craft:  Tyfes  and  Employment." 

Nrnvai  Construct  or  Lloyd  Bankson,  U.  S.  N.^This  paper  being  of 
stich  a  practical  nature,  in  which  the  defects  and  good  qdalities  of  torpedo- 
boats  in  general  arc  described  by  an  officer  whose  experience  and  interest 
in  them  render  the  paper  of  great  value  to  all  those  who  are  interested 
in  the  design  or  ultimate  command  of  these  little  vessels,  I  would  like  to 
nsn  over  briefly  a  few  of  the  points  which  interest  me  particularly  as  a 
constructor. 

In  regard  to  the  nimiber  of  torpedo-boats  it  would  be  advisable  to  build, 
I  t^n  corroborate  the  sentiment  on  page  13,  that  '-  these  boats  would 
give  a  cettajn  feeling  of  protection  to  the  people  and  liberate  more 
valuable  and  powerful  vessels  for  ofFeasive  operations/' 

From  my  experience  ashore,  in  a  peaceful  community  during  the  late 
Spanish  war,  the  alarm  and  consequent  efforts  to  obtain  what  was  con- 
i^dered  necessary  protection  (had  the  Spanish  ships  appeared  at  all  off 
^mv  coast)  would  have  paralysed  the  movements  of  naval  vessels,  while  a 
iingle  torpedo-boat  wonld,  in  my  opinion,  have  quieted  the  unnecessary 
and  unreasoning  alarm  of  the  people  concerned. 

Apparently,  from  the  criticisms  and  comparisons  in  this  paper  in  regard 
to  the  details  of  construction  of  torpedo-boats  in  this  country,  the  prin- 
cipal item  is  the  question  of  ventilation. 

I  do  not  think  that  the  writer  of  the  paper  will  find  that  all  those  who 
have  had  experience  with  torpedo-boats  will  agree  with  him  in  regard 
ti>  doing  away  with  fiiced  ventilators,  which  is  practically  what  he  advo^ 
cates 

What  is  taken  as  a  striking  example  of  a  ventilator  over  a  cabin,  does 
not  freem  to  be  as  serious  as  one  might  be  led  to  suppose.  The  fact  that 
this  ventilator  was  probably  provided  at  the  bottom,  on  the  inside,  with 
1  plate  to  make  tt  tight  in  bad  weather,  shows  that  the  disagreeable 
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features  mentioned  were  anticipated,  and,  by  closing  the  bottom  by  tne 
plate  provided  and  putting  a  canvas  hood  over  the  outside,  the  ventilator 
was  practically  done  away  with  and  no  harm  resulted*  In  hot  weathcj", 
in  smooth  water,  whether  under  way  or  in  port,  it  would  seem  that  this 
ventilator  would  have  been  quite  convenient  and  even  necessary. 

The  suggestion  of  using  hoods  over  the  hatches  is  a  good  one,  and 
they  have  been  fitted  in  the  petty  officers*  quarters  on  the  Dahlgren  and 
T.  A.  M.  Craven.  The  officers*  quarters  being  ventilated  by  small  screw - 
down  ventilators,  a  skylight  and  the  after  conning  to  wen 

In  this  connection,  I  think  these  small  ventilators  of  the  Dahlgren  and 
T.  A.  M.  Craven,  while  possibly  not  acting  as  thoroughly  as  ventilating 
hoodSt  should  certainly  have  no  disadvantages  in  the  shape  of  leaking 
in  bad  weather,  as  they  can  be  hermetically  closed. 

In  reference  to  the  subject  of  clear  decks,  I  quite  agree  that  they  should 
be  as  free  as  possible  from  obstructions  of  all  kinds,  but  on  torpedo- 
boats  this  is  a  very  difficult  matter,  particularly  as  even  the  wtiter  of  the 
paper  suggests  numerous  chests  for  ice,  deck  gear»  tools,  etc.,  so  ihat  at 
best  the  decks  are  bound  to  be  pretty  well  taken  up  with  different 
articles,  whether  thcv  are  projecting  hatches,  ventilators  or  what  not. 

In  regard  to  deck  covering,  it  might  be  better,  I  think,  to  go  back 
to  the  ordinary  gratings  fitted  originally  on  the  Cushing,  doing  away  with 
linoleum,  battens,  etc.,  altogether.  The  fastening  of  these  gratings  with 
cleats  will  keep  them  in  place  in  orditiary  weather,  and  I  think,  as  the 
writer  suggests,  they  would  be  valuable  in  making  a  raft  in  case  it  was 
necessary  to  abandon  the  boat  in  a  hurry. 

The  writer's  suggestions  in  regard  to  covering  platforms  in  living 
spaces  have  been  carried  out  on  the  Dahlgren  and  T.  A,  M,  Craven,  and 
present  a  very  neat  appearance,  and  I  trust  they  will  be  satisfactory  in 
service, 

These  two  torpedo-boats  are  ceiled  throughout  in  the  living  quarters 
with  canvas,  both  overhead  and  sides,  and  it  is  believed  that  they  will 
be  quite  satisfactory,  and,  if  a  proper  steam-heating  arrangement  is  in- 
stalled, they  should  be  as  comfortable  as  a  torpedo-boat  can  be  made. 

The  two  tiers  of  bunks,  with  pipe  frame,  and  loose  canvas  bottom,  I 
believe  are  very  satisfactory,  and  I  think  I  can  claim  credit  at  least  for 
introducing  the  laced  canvas  bottom  on  the  Ericsson.  It  certainly  is 
light  and  can  be  easily  kept  clean. 

On  the  Dahlgren  and  T,  A.  M.  Craven  the  galley  is  on  deck,  which  is. 
I  believe,  a  capita!  arrangement, 

I  think  a  fixed  bath-tub  in  a  torpedo-boat  is  rather  out  of  place,  on 
account  of  the  large  amount  of  fresh  water  required  (if  fresh  water  ts 
used)  and  the  valuable  space  it  takes  up.  The  ordinary  portable  tin  tnb 
should  be  quite  satisfactory* 

The  wooden  guard  mentioned  has  been  fitted  on  the  Dahlgren  and 
T.  A.  M,  Craven,  and  is,  I  believe,  an  excellent  idea. 

I  have  always  advocated  the  cork  annular  life  buoys  on  torpedo-boats, 
and  believe  they  should  be  stopped  around  the  rail,  from  one  end  of  the 
boat  to  the  other,  on  both  sides. 
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A  port  lire  attachment  could  be  very  readily  fitted  to  a  few  of  tliem, 

I  have  always  been  of  Uie  opinion,  and  still  consider  (and  I  believe  I 
am  not  alone  in  this  regard)  that  steam  steering  engines  and  steam 
windlasses  are  unnecessary  on  a  torpedo-boat,  although  of  course  they 
nmy  be  of  use  on  destroyers.  By  having  hand  steering-gear  and  hand 
'  power  for  getting  up  the  anchors,  the  steam  pipes  in  the  living  quarters 
forward  are  done  away  with  altogether,  thus  obviating  one  objectionable 
source  oj  heat. 

In  regard  to  the  criticisms  on  ordnance  made  by  the  writer  of  this 
paper,  I  do  not  quite  agree  with  him  that  our  torpedo-boats  are  under- 
armed  with  guns,  on  account  of  the  strain  to  the  light  structure  of  a 
torpedo-boat  from  the  recoil  of  the  larger  guns,  which  will  ultimately 
injure  the  decks  to  an  appreciable  extent,  in  my  opinion. 

I  have  dwelt  particularly  in  my  statements  on  the  Dahlgren  and  T,  A, 
M*  Craven.  These  boats  represent.  I  believe,  the  latest  practice  »n  France 
and  contain  a  great  many  of  the  good  points  required  by  the  author  of 
this  paper*  and  1  believe  that  a  disinterested  person,  capable  of  judgpng 
the  gocMl  qualities  of  a  torpedo-boat,  will  find  much  to  admire  and  but 
little  to  criticise  in  these  two  boats. 

I  think  there  are  two  slight  errors  in  ^his  paper: 

One,  on  page  8,  4th  line:  I  believe  that  the  2j-knot  torpedo-boats  re- 
ferred 10  had  single  screws  instead  of  twin  screws. 

Again,  on  page  17.  12th  line  from  the  top;  I  think  "  30  knots  **  should 
I  Ttad  ''  J9  knots." 


"Torpedo  Cbaft:   Types  akd  Employment." 

Kaval  Constructor  R.  M.  Watt.  U.  S.  N-— Of  all  literature  on  the  lor- 

[  pedo-boat  and  torpedo-boat  desigTi,  I  consider  this  paper  to  be  the  most 

f  pracliod  one.  and  therefore  the  most  valuable.     It  should  be  placed  in  the 

'  btfldf  of  every  torpedo-boat  builder  and  every  government  inspector,  and 

I  believe  will  assist  them  greatly  when  deaHng  with  details  of  design.     On 

the  first  eleven  torpedo-boats  it  has  been  found  necessary  to  remedy  many 

of  the  defects  noted  by  Lieutenant  Jackson. 

Relative  lo  typ^  of  torpedo  craft,  I  can  see  no  advantage  whatever  in 
m ttl tip h city,  believing  that  one  type  of  destroyer  and  one  type  of  boat  will 
mo«t  efftcientiy  answer  the  requirements  of  service*  The  destroyer  should 
be  of  sudicient  speed  and  armament  to  destroy  a  torpedo-boat,  or  to  dis- 
^•bk  a  destroyer,  which  can  be  accomplished  on  about  400  tons  displace- 
The  torpedo-boat  should  be  of  the  smallest  sire  consistent  with 
^wmergmey  sea- keeping  power,  which  requirement  the  Morris  appears  to 
•sttufy.  There  is  no  duty  outlined  for  the  sea-keeping  torpedo-boat  which 
the  destroyer  could  not  more  rapidly  and  more  efficiently  perform,  I  can 
»ee  no  institicatton  for  the  existence  of  a  small,  limited  capacity  station 
[  iKMt  of  Qass  IL  With  a  navy  suitable  to  the  requirements  of  the  country 
'  the  orders  of  an  efficient  commander-in-chief,  no  cncmy*s  fleet  is 
to  get  within  the  range  of  operation  of  the  small  station  boat;  and 
in  rafe  an  enemy's  vessels  did  force  an  entry  into  a  harbor,  or  waterway, 
the  attack  should  be  made  by  the  torpedo-boat  proper  because  of  the  in- 
ciiances  of  success. 
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Referring  to  the  detailed  criticism^  there  are  points  tintouched*  upon 
which  the  views  of  the  sea-g'oing'  officer,  the  user  of  the  boat^^  would  be 
of  interest  to  the  designer  and  builder  o^  the  boat. 

Does  the  turtlcback  type  of  boat  so  consistenly  followed  abroad  and 
adopted  on  the  Gushing,  Ericsson,  Foote  class,  etc*,  make  a  better  sea 
boat  than  the  flat  deck  carried  to  the  side,  as  in  the  Herresho^-built 
boats? 

Is  the  main  drain,  with  which  practically  all  torpedo-boats  are  fitted,  ever 
used?  In  practically  every  case  I  have  investigated,  I  have  found  il  in 
an  unserviceable  condition.  Piercing  the  transverse  bulkheads  below  the 
water-Iine»  it  appears  to  be  a  source  of  danger  rather  than  of  value.  In 
case  a  compartment  is  flooded,  it  would  be  advisable  to  leave  the  water 
alone  until  the  leak  was  stopped,  when  the  water  could  be  readily  handled 
by  a  handy  billy  pump  and  by  the  steam  siphon  with  which  every  com- 
partment IS  fitted- 

I  regret  that  Lieutenant  Jackson  has  not  discussed  the  location  of  the 
steering  leads,  also  of  the  torpedo  tubes.  Present  practice  in  this  country 
is  to  carry  Ihc  steering  leads  under  the  deck,  which  means  passing  either 
through  a  coal  bunker  or  over  the  boilers,  thereby  rendering  the  leads 
from  the  forward  conning  tower  inaccessible  when  the  bunker  is  full,  or 
when  steatn  is  on  the  boilers.  Because  of  their  inaccessibility,  they  arc 
less  frequently  inspected,  and  poor  condition  is  very  apt  to  be  made 
known  only  by  a  breakdown  when  repairs  are  impossible,  and  a  shift  to 
hand-gear  in  the  after  conning  tower  then  becomes  necessary.  I  have  in 
mind  several  instances  when  a  torpedo-boat  came  into  New  York  Navy 
Yard  with  a  steering  lead  carried  away,  and  it  was  necessary  to  wait  until 
the  next  day  to  permit  the  boilers  to  cool  off  before  examination  could  be 
made.  Further  below  decks  the  leads  are  far  more  liable  to  jamming  by 
a  splintered  or  bulged  plate.  In  this  connection  I  call  attention  to  the 
leads  on  the  Somers,  which  are  placed  on  the  round  of  the  turtleback 
jiist  outside  the  line  of  stanchions,  where  they  are  always  accessible,  and 
under  practically  all  conditions,  emergency  repairs  can  readily  be  made. 

As  regards  the  torpedo  tubes:  It  has  in  genera!  been  considered  neces- 
sary to  place  one  of  the  tubes  on  the  center  line  well  aft.  This  tube  will 
be  required  for  discharge  direct  astern  only  when  fieeing  at  the  highest 
speed  from  a  more  powerful  pursuer.  Will  not  the  much-disturbed  water 
astern  into  which  the  torpedo  is  discharged  have  such  a  deflective  effect 
upon  it  as  to  make  its  discharge  valueless?  Would  it  not  be  better  to  lo- 
cate the  tube  some  distance  from  the  stem  when  a  slight  sheer  of  the 
helm  would  permit  of  discharging  the  torpedo  into  water  free  from  the 
screw  disturbance  and  certainly  increase  the  chances  of  its  reaching  its 
destination? 

A  word  as  regards  torpedo-boat  fittings  in  general:  In  lorpedo-boat 
construction^  the  constant  endeavor  of  the  builder  has  been  to  economise 
weight  everywhere,  in  order  to  secure  high  speed  on  the  trial  trip,  until 
the  weight  put  into  certain  fittings  has  been  so  much  economired  (re- 
duced) that  the  fittings  have  been  rendered  unserviceable.  This  question 
of  weight  of  fittings  is  not  one  of  vital  importance;  it  is  in  fact  of  little 
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tzDporUmce  except  as  regards  builders'  trial -trip  speed.  Should  a  torpedo 
attack  be  contemplated,  the  vessel  would  probably  be  stripped  of  all  6t- 
lings:  boat  davits,  torpedo  davits,  awnitig  and  life-line  stanchions,  life  lines^ 
awning  spreaders*  awnings,  deck  gear,  and  all  readily  removable  gear  be- 
low decks  except  such  as  contributed  to  fighting  efficiency.  There  is 
therefore  no  reason  why  durability  and  efficiency  should  not  be  insisted 
upon  for  all  of  the  above  fittings^  and  particularly  demanded  for  those  upon 
which  the  safety  of  life  while  cruising  at  sea  depends. 

One  direction  in  whJch  this  economy  in  weight  has  been  carried  to  ex- 
cess with  disastrous  results  is  in  the  case  of  life- line  stanchiotis  and  life 
lines.  When  going  into  action  the  arrangement  of  life  Unes  will  prob- 
ably be  entirely  different  from  the  ordinary  cruising  arrangement.  It  has 
been  suggested  that  one  or  two  stout  lines  be  run  fore  and  aft  along  the 
center  line  of  the  vessel;  perhaps  one  breast  high  for  fore  and  aft  passage, 
and  one  on  the  deck  level  with  numerous  trailers  in  the  water  to  which 
it  is  hoped  any  one  falling  would  cling. 

Profiting  by  a  knowledge  of  the  unsuitable  and  unsatisfactory  fittings 
which  bad  failed  in  service,  the  following  general  arrangement  of  life-linc 
fiitjngs  has  been  prepared  at  New  York  Navy  Yard  which  are  believed 
to  be  of  the  least  possible  weight  consistent  with  rendering  life  secure 
while  at  sea.  Awning  stanchions  carry  the  life  hnes  as  well  as  the  awn- 
ing spreaders.  Life  lines  are  five  in  number,  the  upper  life  line,  forty- 
eight  inches  high,  taking  the  place  of  a  life  line  cnstomarily  rigged  breast 
high  before  taking  a  torpedo-boat  to  sea.  The  lower  life  line  is  fitted 
^tvcn  Inches  from  the  deck,  so  as  to  render  it  impossible  for  an  uncon- 
icious  or  disabled  man  to  be  washed  overboard  between  the  lower  life 
line  and  the  deck. 

Lack  of  space  prevents  further  discussion  of  the  many  details  in  which 
ihere  is  much  room  for  decided  improvements,  which  improvements  I  be- 
lieve wtll  be  materially  hastened  by  this  paper. 


NtTii  Constructor  H.  G.  Gillmor^p  U.  S.  N. — Lieutenant  Jackson's 
inluable  contribution  to  the  literature  on  torpedo  craft  is  entitled  to  es- 
pecial consideration  on  account  of  its  writer's  a^ociation  with  torpedo* 
boat  work;  and  the  great  care  and  thought  which  he  has  bestowed  upon 
ihc  exposition  of  the  opinions  which  rest  upon  the  experience  so  gained. 
In  criticism  of  his  treatment  of  the  matter  of  types  of  torpedo  vessels 
it  might  be  said  that  its  discussion  is  based,  in  the  first  instance,  upon  un- 
kiOBXid  propositions.  To  one,  who,  regarding  the  torpedo-boat  as  a 
weapon,  undertakes  serious  study  ol  the  latest  types  of  torpedo  craft,  and 
'  the  course  of  development  by  which  they  have  been  reached,  the  con- 
itiiOP  is  unavoidable  that  this  development  has  been  influenced  by  many 
liet  considerations  than  those  of  the  torpedo-boat  as  a  weapon.  None 
of  ihe  types  leading  up  to  the  present  ones  have  ever  been  systematically 
«od  cirefnlly  tested,  after  training  crews  to  the  peculiar  life  required  by 
thie  special  service,  to  determine  their  fitness  for  the  designed  purpose  or 
tile  Uties  along  which  changes  should  be  made.  What,  then,  is  there  in 
**  prmctice  abroad  **  upon  which  we  may  rest  the  determination  of  types 
for  our  own  n^? 
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The  writer*s  statement  relative  to  the  roles  assigned  to  torpedo  vessels 
during  the  Spanish-American  war  are  bo  much  to  the  point  that  it  is  sur- 
prising that  their  experience  should  be  advanced  as  a  ground-work  for 
anything,  excepting  possibly  a  discussion  as  to  seaworthiness  and  sea- 
keeping  (juahties.  It  is  under  his  third  head  only  that  there  is  introduced 
a  reasonable  point  from  which  to  begin  a  discussion  upon  types  of  tor* 
pedo  craft. 

The  object  for  which  torpedo  vessels  are  constructed  is  the  destruction 
of  vessels  of  the  enemy.  It  is  intended  that  a  vessel  costing  a  few  thous- 
ands of  dollars  and  manned  hy  a  handful  of  men  shall  attempt  the  destruc- 
tion of  vessels  costing  hundreds  of  thousands  of  dollars,  carrying  hun- 
dreds of  men.  This  is  the  prime  object  and  mission  of  the  torpcdo-boat. 
Onc  division  of  this  special  class  may  be  called  upon  to  attack  torpedo- 
boats  in  order  to  protect  the  vessels  of  the  fleet  from  injury  by  them. 

The  condition  of  equalization  which  comes  in  to  give  the  immeasurably 
weaker  unit  a  chance  of  success  against  the  cruising  ship  is  the  secrecy 
of  action  possible  under  cover  of  darkness  or  fog.  It  is  because  this 
equalising  condition  makes  it  possible  that,  at  the  risk  of  a  few  lives  and 
the  product  of  a  few  months  of  toil,  the  destruction  of  a  vessel  requiring 
many  months  to  construct,  costing  hundreds  of  thousands  of  dollars  and 
involving  hundreds  of  lives,  may  be  efTccted,  that  nations  are  willing  to 
expend  the  money  for,  and  individuals  will  risk  their  lives  in  attacks  in, 
the  torpedo  craft.  For  the  secrecy  of  action  and  immunity  from  discovery 
upon  which  success  is  contingent,  the  torpedo-boat  depends  upon  tlie 
visible  surface  which  she  presents^tbat  is,  upon  her  size-  It  is  her  small 
size  which  enables  her  to  creep  upon  her  antagonist  and  deal  the  deciding 
blow.  Early  discovery  means  failure  to  her  always,  and  probable  destruc- 
tion. The  protection  of  the  torpedo  vessel  lies  primarily  in  her  sixc.  In 
her  secondary  role  of  protector  of  the  fleet  against  torpedo-boat  attack, 
she  is  also  dependent  upon  her  size  for  success.  To  destroy,  she  must 
discover,  and  to  discover  the  torpedo-boats  making  a  stealthy  approach 
it  is  necessary  that  the  size  and  visible  surface  of  the  guarding  boat  should 
not  be  so  greatly  superior  to  that  of  the  attacking  boats  that  they  may 
make  her  out  in  time  to  avoid  her.  The  modern  torpedo-boat  destroyer, 
by  its  large  size  and  attendant  visibility,  will,  under  the  circumstances 
which  are  admitted  as  possible  for  torpedo-boat  attack,  defeat  its  own 
purpose.  For  success  in  any  role  within  its  province,  it  is  imperative  that 
the  torpedo-boat  should  be  of  the  smallest  siie  consistent  with  the  other 
necessary  conditions.  The  advantages  in  number  of  men  involved  in 
each  action,  in  first  cost,  and  in  handiness  which  accompany  small  size 
are  so  obvious  that  they  need  be  only  mentioned. 

This  brings  up  the  question  of  classification.  The  writer,  taking  a 
small  section  of  a  general  classification  of  all  vessels  of  war  employed  in 
the  English  Naval  Pocket  Manual;  in  which  the  letters  of  the  alphabet  arc 
employed  consecutively;  substitutes  displacement  for  length  and  discovers 
that  chance  has  made  possible  the  use  of  the  words  "  picked ''  and  "  ques- 
tionable '*  where  they  were  never  contemplated  in  the  original  classifica- 
tion.   The  system  of  classification  proposed  is,  even  when  applied  only 
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for  purposes  of  comparison  of  torpedo  craft,  already  buitt,  an  extremely 
loose  and  inaccurate  one.  Its  use  to  designate  types  which  it  is  proposed 
to  fix  upon  or  introduce  is  indefensible.  There  is  probably  nothing  abotit 
foreign  torpedo  vessels,  of  which  so  little  is  accurately  known  as  their 
displacement 

The  purposes  for  which  torpedo  craft  are  required  naturally  divide  them 
into  two  classes — the  sea-going  and  the  harbor  or  coast  defense  or,  as 
they  are  designated  in  this  paper,  the  station.  The  so*called  torpedo-boat 
destroyer  is  only  the  last  term  in  a  series  of  progressions  dictated  by  many 
considerations  quite  foreign  to  the  real  purpose  of  the  vessels;  but  not  the 
less  a  sca*going  torpedo-boat  for  all  that. 

This  natural  division  must  be  recognized;  and  then  a  logical  considera* 
tion  of  the  question,  having  in  view  all  the  requirements  in  both  classes, 
and  giving  the  fullest  weight  to  all  available  experience  as  to  seaworthi- 
ness and  sea-keeping  and  offensive  qualities^  would,  it  is  believed,  lead  to, 
for  the  sea-going  torpedo  vessel,  a  considerably  smaller  craft  than  the 
pretCitt,  so-called,  destroyers;  and  for  what  the  writer  designates  as  a 
"Station  Boat/*  something  similar  to  the  small  boats  proposed  by  him. 

Ventitators.  The  writer's  experience  would  seem  to  be  directly  opposed 
to  that  of  officers  of  the  British  service;  for  all  torpedo- vessels,  building 
for  the  Admiralty »  are  fitted  with  a  great  number  of  portable  small  ven* 
ttlaiors,  the  tendency  having  been  in  the  direction  of  increase  mthcr 
than  decrease  in  number.  Sugg's  patent  ventilators  are  used;  for  the 
compartments  under  the  turtleback,  forward  and  elsewhere,  cowl  tops  of 
the  usual  type  standing  about  four  feet  above  the  deck.  His  proposition 
seems  to  be  to  fit  hatches  with  a  form  of  cowl  or  other  ventilating  top 
and  omit  all  other  ventilators,  so  necessitating  at  least  two  large  openings 
in  even  the  smaller  compartmeitts.  It  is  believed  that  this  would  lead  to 
a  very  much  more  cut -up  deck  space  and  less  satisfactory  results  as  to 
dryness  and  ventilation  in  really  bad  weather. 

Clear  Decks,  The  suggestions  with  reference  to  this  important  matter 
womid  be  most  welcome  to  the  builders  were  they  not  nullified  by  the 
suggestions  as  to  access  to  and  ventilation  of  compartments,  as  will  be 
recogniied  at  once  should  the  latter  be  applied  to,  say  the  Morris. 

Deck  Covering.  The  effect  of  the  splintering  of  deck  gratings  in 
actKMi  thould  be  considered  in  fixing  upon  a  material  for  deck  covering* 
II  current  practice  abroad  may  be  taken  to  represent  the  teaching  of 
experience,  linoleum  seems  to  have  stood  the  test  of  time. 

There  can  be  little  question  as  to  the  desirability  of  canvas  or  other 
cdling  in  quarters  of  boats  upon  which  the  crew  are  required  to  Uve. 

Officers'  Quarters.  The  great  difficulty  in  satisfactorily  arranging  these 
liei  in  the  great  diversity  of  opinion  among  those  who  have  to  occupy 
them  When  the  architect  has  turned  out  a  type  of  dwelling,  the  plans 
for  which  every  family,  with  let  us  say  an  income  of  $1000  a  year,  would 
aec^t  without  suggesting  modifications,  perhaps  naval  architects  may 
hope  to  be  equally  successful  in  their  efforts  to  arrange  quarters  so  that 
evcfy  officer  who  comes  to  occupy  them  in  the  course  of  the  life  of  the 
ihip  wB\  be  fully  satisfied  with  them. 
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The  writer's  comments  upon  "  Deck  Fittings  and  Equipment/'  especi- 
ally as  to  the  utility  of  metal  boats  and  the  failure  of  folding  boats,  are 
deserving  of  notice. 

Whatever  the  type  of  steering  engine  employed,  the  only  reasonable 
position  for  it  on  board  a  torpedo  vessel  is  the  engine-room,  where  it 
may  have  the  same  care  and  attention  as  the  auxiliaries  of  the  propelling 
engines,  and  its  continued  use  does  not  result  in  the  heating  of  living 
spaces. 


[COfYmiOHTS1>.] 
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THE  NAV^^'S  COOPERATION  IN  THE  ZAPOTE  RIVER 

CAMPAIGN. 

By  Lieutenant  Edward  W<  Eberle,  U.  S.  Navy» 


June  I.  1899,  found  the  Southern  Division  of  the  Insurgent 
Army  in  complete  control  of  Cavite  Province,  with  the  exception 
of  the  small  peninsula  on  which  the  Cavite  Naval  Station  and 
the  town  of  San  Roque  are  situated.  The  northern  boundary 
of  the  Province  of  Cavite  is  marked  by  the  treacherous  Zapote 
Riven 

Insurgent  outposts  were  located  several  miles  beyond  this 
river»  and  a  considerable  force  occupied  the  villages  of  Las  Pifias 
ajsd  Parafiaque. 

Paranaque — the  place  where  our  troops  first  landed  the  year 
before  for  the  attack  on  Manila — is  a  small  fishing  village  on  the 
south  bank  of  a  narrow  inlet  of  Manila  Bay^  frequently  called 
Paranaque  River,  and  is  only  five  miles  from  Malate,  which 
forms  the  southern  section  of  the  city  of  Manila.  Here  the 
Insurgents  built  strong  entrenchmentSp  as  they  could  not  ap- 
proach nearer  to  Manila  without  encountering  the  First  Division 
of  our  army,  which  occupied  trenches  on  the  opposite  side  of 
the  Paranaque  River. 

The  U.  S,  S.  Monadnock  by  at  anchor  among  the  fish-weirs  oflf 
Paranaque,  within  easy  range  of  the  Insurgent  trenches  and  the 
bridge  spanning  the  river.  She  had  held  this  position  for  two 
long  months — and  they  were,  indeed,  long,  weary  months  of 
constant  watching;  because  being  within  Mauser  range  of  the 
shore»  she  was  exchanging  shots  with  the  enemy  almost  daily, 
wfaik  at  night  her  search-lights  and  patrol  boats  were  detecting 
imsims  and  bancas  in  their  attempts  to  run  the  blockade  with  all 
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kinds  of  supplies.  Upon  one  occasion  a  casco  load  of  Worses  was 
captured — evidently  prospective  mounts  for  **  Insurgent  gen- 
erals." 

Few  people  have  fully  appreciated  the  trying  work  of  the 
Monadnock  as  she  lay  there  supporting  the  right  flank  of  our 
entrenched  soldiers  and  stopping  all  traffic  with  the  enemy. 
Being  under  fire  at  all  hours  of  the  day  and  night,  it  was  neces- 
sary  for  her  officers  and  men  to  remain  behind  the  protection  of 
her  turrets  or  below  decks;  and,  as  she  was  cleared  for  action, 
the  heat  was  almost  unendurable.  But.  when  the  commander-in* 
chief  oflfered  to  relieve  the  Monadnock  from  this  arduous  duty, 
her  captain,  Henry  E.  Nichols,  begged  permission  to  hold  his 
station.  He  did  not  live  to  see  Paranaque  occupied,  as  on  June 
lo,  after  his  ship  had  shelled  the  Insurgents  out  of  the  town 
and  our  troops  could  be  seen  coming  over  the  hills,  he  died 
suddenly  of  heat-stroke,  thus  giving  up  his  life  for  the  country 
he  had  so  faithfully  and  honorably  served* 

The  Monterey,  like  the  Monadnock.  was  kept  busy  day  and 
night.  She  was  anchored  in  Bacoor  Bay  and  had  the  Naval  Sta- 
tion under  her  protection,  while  her  launches  patrolled  the  beach 
to  enforce  the  blockade. 

The  gunboats  Manila  and  Cailao — ^formerly  Spanish  vessels — 
cruised  during  daylight;  and  at  night  anchored  in  positions  to 
control  the  narrow  Isthmus  of  Dalahican,  which  joins  the  Naval 
Station  to  the  mainland,  and  which  was  held  by  a  battalion  of 
our  troops.  The  Insurgents  occupied  trenches  a  short  distance 
beyond  the  isthmus  or  neck,  and  held  the  towns  of  Cavite,  Viejo* 
Bacoor,  and  Noveleta,  opposite  the  Naval  Slation, 

The  town  of  Imus,  on  the  Imus  River,  was  the  capital  of 
Cavite  Province,  and  was  also  the  military  headquarters  of  Gen, 
Baldamero  Agiiinaldo — brother  of  Don  Emilio  Aguinaldo — ^who 
at  this  time  was  in  command  of  all  the  Insurgent  forces  in  the 
province,  and  with  whom  Gen,  Mariana  Trias,  a  prominent  Insur- 
gent leader,  was  supposed  to  be  associated. 

The  country  between  Paranaque  and  the  Imus  River  is  low 
and  marshy,  being  cut  up  by  many  streams  and  small  rivers. 
The  undergrowth  is  very  dense,  and  the  only  clearings  are  rice 
marshes  and  mangrove  swamps.  The  main  road  leads  along 
the  shore-line  of  the  bay,  and  at  places  is  only  a  few  yards  from 
the  water.    The  nature  of  the  country  compelled  the  travel  to 
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be  by  this  road,  and  as  the  bridges  were  near  the  motiths  of  the 
rivers  and  the  road  near  the  beach,  the  Hght-draft  gunboats  cotitd 
render  valuable  assistance  by  clearing  the  way  for  an  advancing 
army  and  harassing  the  retreating  enemy. 

For  some  time  it  had  been  the  earnest  desire  of  the  commander- 
in-chief  of  our  naval  forces  to  see  the  country  between  Parafiaque 
and  Cavite  cleared  of  the  Insurgents;  but  the  major-general 
commanding  in  the  Philippines  did  not  feel  that  he  could  spare 
enough  men  from  the  northern  wing  of  the  army  to  undertake 
a  campaign  in  Cavite  Province.  To  the  officers  and  men  of  the 
fleet,  it  did  not  appear  encouraging  to  see  the  Monadnock  engag- 
ing the  enemy  almost' every  day,  just  outside  of  Manila,  and  no 
move  made  to  occupy  Paranaque  by  our  land  forces.  However, 
all  things  come  to  those  who  wait  On  June  9,  the  commander- 
in-chief.  Captain  Albert  Su  Barker,  U.  S.  N.,  signaled  for  all 
commanding  officers  to  repair  on  board  the  flagship,  and  the 
welcome  news  was  soon  made  known  that  General  Lawton  was 
to  move  on  Paranaque  and  then  into  Cavite  Province  with  the 
cooperation  of  the  fleet.  This  was,  indeed,  most  gratifying  news 
to  every  one  in  the  fleet  from  the  commander-in-chief  down  to 
the  youngest  apprentice-boy. 

Owing  to  shallow  water,  the  heavy  ships  could  not  approach 
within  effective  range  of  the  Insurgent  trenches,  and  therefore 
the  Oregon,  Capt.  G.  F.  F.  Wilde,  and  the  Baltimore,  Capt.  J.  M. 
Forsyth,  were  prevented  from  joining  the  navy's  inshore  firing- 
line.  [See  chart,]  The  Monadnock,  Capt,  H,  E.  Nichols,  was  to 
shell  Paranaque  and  cover  the  advance  of  our  troops.  The 
Princeton,  Comdr.  C.  H.  West,  was  to  take  position  between 
Paranaque  and  Las  Pinas  and  use  shrapnel  on  the  retreating 
enemy.  The  Helena.  Comdr.  W.  T.  Swinburne,  was  to  control 
the  bridge  at  the  mouth  of  the  Zapote  River  and  the  road  to 
Bacoor.  Tlie  Monterey.  Comdr.  E.  H,  C*  Leutze,  was  to  look 
after  Bacoor  and  its  approaches,  and  protect  the  Naval  Station. 
TTic  Callao,  Lieut.  Benj.  Tappan,  was  to  take  position  at  the 
mouth  of  the  Imus  River  and  control  the  bridge  and  approaches. 
The  Wheeling,  Comdr.  W.  T.  Burwell,  was  to  take  station  outside 
the  Isthmus  of  Dalahican  and  enfilade  the  enemy's  trenches,  while 
the  small  gunboats  Basco,  Naval  Cadet  Dungan.  and  Urdaneta, 
Navel  Cadet  W.  C.  Wood,  were  to  assist  from  the  shallow  waters 
inside  the  peninsula.    The  commander-in-chief  gave  explicit  di- 
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rections  to  use  the  utmost  care  when  firing  at  retreating  Insur- 
gents in  order  to  avoid  firing  upon  women  or  children. 

General  Lawton's  plan  was  to  start  the  expedition  during  the 
night  of  June  9.  He  and  General  Wheaton  were  to  move  in 
two  columns.  One  column  was  to  proceed  up  the  Pasig  River 
in  cascoes  to  the  vicinity  of  Guadalupe,  then  strike  to  the  south- 
ward along  the  lake  and  come  in  below  Paranaque  to  cut  off 
the  enemy's  retreat* 

The  ships  of  the  squadron  were  ordered  to  be  underway  and 
in  position  in  the  early  morning  of  Saturday,  June  10,  1899. 
The  Monadnock  was  to  open  the  engagement  by  shelling  the 
trenches  at  Paranaque,  and  the  other  ships  were  to  use  their 
shrapnel  whenever  the  Insurgents  could  be  seen,  and  also  clear 
the  beach  in  advance  of  our  troops.  Vessels  drawing  less  than 
twelve  feet  could  approach  within  one  thousand  yards  of  the 
beach.  The  vessels  were  underway  and  in  position  at  an  early 
hour,  and  the  Monadnock  opened  fire  on  Paranaque.  It  was  soon 
evident  that  the  Insurgents  were  retreating  by  the  main  road 
near  the  beach,  as  the  ships  opened  fire  all  along  the  line.  The 
Wheeling  opened  on  the  trenches  beyond  the  isthmus  or  neck. 
For  a  time  the  firing  was  very  spirited,  after  which  it  was  at  long 
intervals,  when  several  shots  would  be  fired  in  quick  succession 
at  small  squads  of  Insurgents  as  they  dashed  across  bridges  and 
open  spaces.  The  Insurgents  returned  the  fire  of  our  ships  with 
volleys  from  their  Mausers,  About  ten  o'clock  the  volleys  of  our 
troops  could  be  heard  beyond  the  foot-hills  back  of  Paranaque, 
and  near  noon,  from  the  Monad  nock's  fighting-top,  the  advanced 
firing-line  could  be  seen  in  the  hills.  There  were  few  signs  of 
life  in  Paraiiaque  at  the  hour  of  noon,  but  the  Monadnock  con- 
tinued to  throw  in  occasional  shelL  About  this  time,  the  writer 
went  on  board  the  Monadnock,  and  in  a  conversation  with  him. 
Captain  Nichols  said  (referring  to  the  Insurgents  in  Parafiaque): 
"'We've  got  them  now  I"  These  were  probably  his  last  words, 
as  later  on  he  was  found  in  his  cabin  prostrated  from  heat,  and 
died  without  regaining  consciousness.  For  some  reason  our 
troops  did  not  enter  Paranaque  but  swung  around  to  the  south- 
ward, and  before  nightfall  had  occupied  Las  Pinas,  where  Gen- 
eral Lawton  established  headquarters,  and  signaled  that  he 
would  remain  there  over  night 

Reports  indicated  that  many  of  the  enemy  had  been  killed  by 
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the  shrapnel  fire  of  our  ships,  when  crossing  bridges  and  open 
spaces,  but  in  some  instances  they  were  shrewd  enough  to  dis- 
tribute retreating  soldiers  among  the  fleeing  women  and  children, 
trusting  that  our  ships  would  not  endanger  the  lives  of  the  help- 
less and  non-combatants.  Their  strategy  was  very  successful, 
because  our  ships  ceased  firing  as  soon  as  women  and  children 
were  discovered  in  the  retreating  groups* 

The  WheeUng  had  enfiladed  the  enemy's  trenches  located  be- 
yond the  isthmus,  and  no  signs  of  life  were  visible  up  to  night- 
fall. General  Lawton  decided  to  rest  over  Sunday  in  order  to 
bring  forward  supplies,  and  to  enable  his  men  to  recuperate  from 
the  severe  heat  prostration  they  had  suffered  in  the  previous 
day's  long,  forced  march,  for  the  day  had  been  as  hot  as  one  of 
those  boiling  days  in  May — Manila's  hottest  month, 

Sunday  morning  saw  the  commander-in-chief  and  a  party  of 
officers  at  Sangley  Point  standing  around  the  newly-made  grave 
of  Captain  Nichols — the  navy's  deplorable  loss  in  the  preceding 
day*s  work — ^and  the  oppressive  calm  of  that  tropical  morning 
would  not  have  been  broken,  save  for  the  funeral  volleys  and 
last  taps  that  mournfully  resounded  over  placid  Bacoor  Bay. 

The  ships  had  anchored  in  positions  for  controlling  the  shore 
between  Las  Pinas  and  the  Imus  River,  and  were  given  a  com- 
pajatively  quiet  day,  Tlie  Manila  arrived  from  a  ten  days'  cruise 
on  Sunday,  and  was  assigned  a  position  on  the  inner  firing-line. 
The  Oregon  sailed  for  the  north  on  the  same  day  to  establish  a 
blockade  of  Lingayen  Gulf. 

The  army  did  not  move  on  Monday,  and  the  ships  hdd  their 
posttions»  with  the  exception  of  the  Helena,  which  vessel  took 
General  Lawton  and  General  Wheaton  on  a  reconnoissance  along 
the  beach.  The  two  generals  and  Capt.  Sewall,  U.  S*  V.,  climbed 
into  the  fighting-top,  and  then  the  Helena,  with  decks  cleared  for 
action  and  alt  guns  manned,  slowly  ploughed  her  way  through 
the  soft  mud  within  eight  hundred  yards  of  the  shore-line.  With 
good  binoculars  and  long  glasses,  we  carefully  examined  the 
eonmtry  from  Las  Pinas  to  the  Imus  River,  and  located  the 
trenches,  roads  and  bridges,  and  also  two  muzzle-loading  rifles 
of  about  six-inch  caliber,  which  were  mounted  behind  well- 
constructed  earthworks  near  the  corner  of  the  church  in  Bacoon 
These  gtins  were  trained  on  the  Naval  Station,  but  their  arcs  of 
train  appeared  very  limited.    A  breech-loading  six-inch  rifle  had 
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also  been  stolen  from  the  Cavite  Arsenal  after  the  evacuation  by 
the  Spanish,  but  a  careful  examination  of  the  beach  failed  to 
locate  it,  although  this  was  the  gun  which,  according  to  the 
rumors  of  the  Amigos,  had  been  promising  for  weeks  to  destroy 
the  Naval  Station.  Many  Filipino  soldiers  were  seen  in  trenches 
along  the  shore,  and  sentries  were  posted  at  prominent  points. 
Upon  the  approach  of  the  Helena,  these  men  sought  cover  behind 
earthworks  or  nipa  huts ;  but  not  a  shot  was  fired,  and  we  did  not 
disturb  them,  as  we  were  merely  studying  the  country.  We  saw 
in  the  trenches  a  number  of  men  belonging  to  the  far-famed 
"  red-legged  regiment  *' — Aguinaldo's  body-guard — ^a  Filipino 
regiment  that  had  been  in  the  service  of  Spain.  After  a  conver- 
sation with  General  Lawton,  the  commander-in-chief  told  the 
captain  of  the  Helena  to  fire  a  shell  occasionally  into  the  Insur- 
gent trenches  during  Monday  night  in  order  "  to  keep  the  Insur* 
gents  awake  and  their  nerves  on  a  tension/*  During  this  recon- 
noissance,  a  steam  launch  came  alongside  with  a  Spanish  lieu- 
tenant and  three  Spanish  non-commissioned  officers  who  had 
escaped  from  the  Insurgents'  prison  at  San  Francisco  de  Malabon 
and  surrendered  to  the  Wheeling.  The  Spanish  lieutenant  was 
taken  up  into  the  fighting-top,  where  in  General  Lawton's  pres- 
ence he  was  questioned  about  the  country  and  the  location  of  the 
Insurgent  forces.  He  pointed  out  fortifications  along  the  shore* 
but  said  the  Zapote  River  was  the  Insurgents'  stronghold  and 
that  they  had  sworn  to  make  a  stubborn  fight  to  prevent  our 
troops  crossing  that  river  into  Cavite  Province.  He  stated, 
further,  that  the  entrenchments  along  the  Zapote  River  were 
very  formidable,  being  on  both  sides  of  the  river,  and  were  de- 
fended by  machine  guns  and  the  crack  regiments  of  the  Fifipino 
army.  The  swamps,  rice-fields,  and  dense  under-brush  increased 
the  strength  of  the  enemy's  position  and  made  the  two  bridges 
across  the  river  very  secure.  He  said  that  Aguinaldo's  brother 
and  General  Mariana  Trias  were  in  command  and  had  between 
tour  and  five  thousand  men  in  the  province;  they  also  had  some 
six-inch  rifles,  but  he  did  not  know  their  location,  although  he 
had  heard  that  they  were  mounted  in  positions  to  bear  on  the 
Naval  Station.  The  military  headquarters  of  the  province  and 
the  plant  for  manufacturing  powder  were  being  moved  from 
Imus  to  San  Francisco  de  Malabon. 
After  this  reconnoissance,  the  writer  took  the  Spanish  pris- 
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[oners  to  the  headquarters  of  General  Otis  in  Manila.  The  gen- 
eral had  already  received,  through  scouts  and  Filipino  spies,  in- 
formation that  corroborated,  in  a  general  way,  the  Spanish  heu- 
tenant's  statement  about  the  Zapote  River.  General  Otis  said  the 
enemy  held  a  very  strong  position  on  the  Zapote  River  and  they 
had  **  sworn  by  everything  holy  '*'  to  prevent  our  forces  crossing- 
It  was  in  the  Zapote  River  swamps  that  the  Insurgents  in  1896 
had  ambushed  and  slaughtered  a  large  force  of  Spanish  troops, 
and  they  expected  to  serve  us  in  the  same  manner* 

The  Spanish  lieutenant  and  his  men  had  been  prisoners  for 
thirteen  months »  having  been  captured  when  attempting  to  reach 
Manila  after  the  evacuation  of  the  Cavite  arsenal.  They  were 
very  bitter  against  the  Insurgents.  Their  physical  condition  and 
ihdr  clothing  did  not  indicate  very  kind  treatment.  It  was  really 
quite  touching  to  hear  their  expressions  of  delight  and  gratitude 
over  being  in  friendly  hands  once  again  and  to  see  their  eyes 
fill  with  tears  as  we  steamed  up  the  Pasig  and  they  caught  sight 
of  the  *'  Stars  and  Stripes  *'  proudly  floating  from  the  staff  where 
previously  they  had  seen  the  flag  of  Spain* 

General  Otis  sent  word  to  the  commander*in-chief  of  the  fleet 
that  there  would  be  no  general  advance  of  the  army  in  the 
direction  of  the  Zapote  River  next  day  (Tuesday),  as  it  was 
necessary  to  send  reinforcements  and  supplies  to  Las  Pinas. 
However,  General  Lawton  decided  to  make  a  reconnoissance,  the 
next  morning,  of  the  approaches  to  the  Zapote  River  bridge* 
and  the  ships  were  ordered  to  clear  the  way  for  his  scouts.  The 
advanced  scouts  were  to  carry  signal  flags  to  mark  their  positions, 
and  to  serve  as  guidance  for  the  ships  in  firing,  Tlie  early 
morning  of  June  13  found  the  flagship  Baltimore  protecting  the 
city  of  Manila;  the  Monadnock  between  Las  Pinas  and  Zapote 
River:  the  Helena  directly  off  the  Zapote  River;  the  Manila,  Lt.- 
Cocndr.  A-  P,  Nazro,  between  the  Zapote  River  and  Bacoor;  the 
Catlao  off  the  mouth  of  the  Inius  River;  the  Monterey  and 
Princeton  protecting  the  Naval  Station;  while  the  Wheeling, 
Basco  and  Urdaneta  were  controlling  the  Isthmus. 

General  Lawton  made  an  early  start  on  his  reconnoissance  on 
June  13.  being  accompanied  by  his  adjutant-general  and  two 
companies  of  unmounted  troops*  The  ships  were  soon  under* 
way  to  take  positions  covering  his  advance.  The  Helena  *s  light 
draft  permitting  her  lo  go  very  close  inshore,  she  forced  her  way 
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slowly  through  the  soft  mud  and  shelled  the  beach  ahead  of  the 
scouts.  Soon  after  the  Helena  opened  fire,  the  much-talked-of 
six-mdi  rifle  of  the  Insurgents  fired  on  the  Callao  and  on  the 
Naval  Station.  One  shell  ricochetted  over  the  Callao,  while  an- 
other struck  the  shears  at  the  Naval  Station,  failed  to  explode 
and  dropped  into  a  coal-pile.  The  moment  the  enemy's  gun 
fired  and  disclosed  its  masked  position,  the  Monterey,  Princeton 
and  Callao  opened  such  a  terrific  fire  upon  it  that  it  was  aban- 
doned after  its  second  shot.  This  gun  was  mounted  in  a  nipa 
hut  at  the  mouth  of  the  Imus  River,  where  the  Spaniards  formerly 
had  a  fort  and  magazine.  The  Monterey  also  opened  on  the 
two  muzzle -loading  rifles  and  disabled  them  before  they  fired 
a  shot*  One  twelve-inch  shell  from  the  Monterey  completely 
buried  one  of  the  guns,  and  then  on  the  ricochet  took  out  the 
end  of  a  church  in  the  rear. 

The  ships  commenced  firing  all  along  the  line,  and  the  Insur- 
gents opened  on  them  from  their  beach-trenches.     The  Manser 
bullets  were  snipping  the  water  and  flattening  themselves  against 
the  sides  of  our  ships,  while  we  were  paying  our  respects  with  , 
shrapnel,  machine  guns^  and  Lee  rifles. 

General  Lawton's  reconnoitering  party  advanced  steadily  along 
the  beach  and  planted  their  signal  flag  on  a  point  near  the  mouth 
of  the  Zapote  River,  when  suddenly  they  encountered  a  strong 
force  of  Insurgents  in  concealed  trenches.  A  hot  fire  was  poured 
into  them  from  the  enemy's  trenches,  and  after  a  stout  resistance, 
they  rallied  on  the  point  and  lay  down  on  the  sloping  beach- 
General  Lawton  left  his  men  in  command  of  his  adjutant -general 
to  hold  this  strategic  and  advanced  position,  while  he  hurried 
back  to  order  a  general  advance  of  his  main  force.  The  Helena, 
Monadnock  and  Manila  were  firing  briskly  over  the  heads  of  our 
troops  into  the  Insurgent  trenches,  and  their  fire  was  being 
returned  in  spirited  volleys.  The  commander-in-chief,  accom- 
panied by  Captain  Forsyth  and  the  writer,  was  steaming  from 
ship  to  ship  on  the  firing-line  in  the  little  tug  Barcelo,  and  had 
just  left  the  Helena  about  the  noon  hour,  when  the  army*s  ad- 
vance guard  signaled  that  vessel :  "  send  support  if  possible/'  and 
followed  with  a  message  that  they  had  very  little  ammunition 
and  no  water.  Without  interrupting  their  fire,  the  Helena  and 
Monadnock  immediately  called  away  landing  parties,  and  within 
ten  minutes*  time  had  a  force  of  ninety  men  armed  as  infantry ^ 
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and  with  a  Colt  gun,  on  their  way  to  the  shore.  The  little  gun- 
boats and  ships'  armed  launches  went  close  in  shore  and  covered 
the  immediate  landing  with  their  machine  guns,  while  the  ships 
threw^  shrapnel  over  and  beyond  them,  Lieut.  Edw.  Moale  com- 
manded the  Helena's  landing  force,  Lieut,  F.  R.  Payne  that  from 
the  MonadoDck,  while  Lieut.  Cleland  Davis,  with  the  Helena's 
steam  latmchp  ably  assisted  their  landing. 

In  a  remarkably  short  time  our  men  had  landed,  reinforced 
the  array's  small  advance  guard,  and  opened  with  their  Lee  rifles 
and  the  Colt  gtin.  The  Helena  also  sent  water  and  bread  to  the 
soldiers  on  the  beach,  and  her  boats  brought  on  board  some  of 
the  army's  wounded.  The  rapid  landing  of  the  forces  from  the 
Helena  and  Monadnock  illustrated  the  high  state  of  efficiency  of 
the  vessels,  and  there  was  not  a  mishap  to  mar  its  success. 

Spirited  firing  continued  throughout  the  afternoon,  but  the 
emnbined  force  on  the  beach  supported  by  the  ships  held  the 
superior  force  of  the  enemy  in  check.  In  the  meantime,  General 
Lawion's  main  force  was  advancing,  and  between  four  and  five 
o'clock  he  struck  the  Insurgents'  trenches  along  the  Zapote  River. 
Soon  the  fierce  fusillade  was  intermingled  with  wild  cheers,  and 
we  knew  that  our  troops  had  assaulted  the  enemy*s  stronghold. 
The  Insurgents  retreated  from  the  trenches  near  the  beach,  and 
the  men  of  our  landing  party  advanced  with  their  companions 
of  the  army  to  the  banks  of  the  Zapote.  The  enemy  withdrew 
rapidly  in  the  direction  of  Bacoor,  and  our  ships  severely  harassed 
their  disorderly  retreat.  The  landing  force  returned  to  their 
ships  about  dark  without  a  casualty.  General  Lawton  sent  the 
following  signal  to  the  Monadnock  (the  vessel  nearest  the  army 
signal  station)  for  transmission  to  the  commander-in-chief:  **  Bat- 
tic  carried  the  bridge,  crossed  the  river;  enemy  completely  routed. 
I  appreciate  assistance  of  the  navy  which  I  wilt  with  pleasure 
acknowledge  later  officially.  Lawton,  Major-General  command- 
ing." 

General  Lawton's  forces  rested  for  the  night  in  complete  pos- 
scsaicNi  ol  the  splendid  fortifications  along  the  Zapote  River, 
Genenl  Lawton  and  his  adjutant-general  were  most  generous  in 
their  commendation  of  the  navy's  work,  and  seemed  exceedingly 
grateful  for  the  landing  force  which  so  quickly  reinforced  the 
exhausted  reconnoitering  party  on  the  beach,  and  supplied  them 
with  water  and  bread*     It  was  stated  that  the  fire  of  the  ships  and 
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the  combined  force  on  the  beach  held  one  thousand  Insurgents  in 

check  in  the  beach-trenches  and  prevented  them  from  joining  the 
main  line  of  defense — thus  enabling  our  troops  to  break  through 
the  gap  in  the  enemy's  hne  and  enfilade  the  trenches.  Thus,  the 
holding  of  this  advanced  position  proved  the  key  to  the  Insur- 
gent trenches;  and  General  Lawton's  skill  in  so  quickly  taking 
advantage  of  the  situation  achieved  a  brilliant  victory. 

Even  that  a^dmirable  soldier  and  veteran  Indian  fighter,  General 
H.  W.  Lawton,  regarded  this  as  one  of  the  most  severe  engage- 
ments of  his  life,  the  Insurgents  having  stubbornly  held  their 
trenches  until  our  troops  charged,  and  enfiladed  them  at  very 
short  range  mth  artillery  fire. 

Filipino  prisoners  and  escaped  Spaniards  estimated  the  enemy's 
loss  at  two  thousand  killed  and  wounded — but  it  was  probably 
one-half  that  number — and  they  reported  the  Insurgents  com- 
pletely  demoralized  and  retreating  through  Bacoor, 

Without  doubt,  this  was  the  most  severe  battle  of  the  instirrec- 
tion,  and,  although  the  Filipinos  fought  courageously,  they  could 
not  withstand  the  terrific  onslaught  of  General  Lawlon's  columns 
and  the  withering  shrapnel  and  machine-gun  fire  of  our  ships. 

During  the  night  of  June  13,  the  search-lights  of  our  vessels 
detected  squads  of  retreating  Insurgents,  and  an  occasional 
shrapnel  dropping  in  their  midst  made  their  retreat  more  pre- 
cipitate. 

Early  next  morning  the  native  market-boats  reported  Bacoor 
abandoned  and  the  enemy  retreating  to  Imus;  also,  that  many 
had  been  killed  or  wounded  by  the  shrapnel  fire  of  the  ships. 
Later  in  the  morning,  a  boat  from  the  Helena  landed  at  Bacoor 
and  found  the  outposts  of  General  Lawton's  division.  Much 
damage  had  been  done  by  our  ships,  and  a  number  of  the  enemy*s 
dead  had  been  left  behind. 

While  the  navy's  main  firing-line  was  engaged  off  Zapote 
River,  the  Wlieeling  was  again  shelling  the  returned  Insurgents 
out  of  the  trenches  beyond  the  Isthmus  of  Dalahican.  She  drove 
them  out,  and  then  her  armed  steam  launch  steamed  close  along 
the  shore  and  drove  them  beyond  the  range  of  her  machine  gun. 

It  was  not  many  days  before  Imus,  the  former  capital  of  Cavite 
Province,  was  occupied  by  General  Lawton's  forces.  At  last,  the 
shore-line  between  Manila  and  the  Cavite  Naval  Station  was  clear 
of  Insurgents,    The  gratifying  result  of  the  campaign  in  Cavite 
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Province  proved  the  splendid  cooperation  of  the  army  and  the 
navy  in  a  campaign  where  success  depended  upon  efficient  co- 
operation. 

For  some  unaccountable  purpose  the  newspapers  of  Manila 
barely  mentioned  the  presence  of  a  few  ships  during  the  Zapote 
River  campaign,  and  though  our  home  papers  contained  many 
vivid  descriptions  of  the  land  operations  in  this  campaign,  the 
navy's  thorough  and  invaluable  cooperation  has  not  been  pub- 
lished. 

The  Insurgents'  gun  and  the  shell  it  landed  in  the  Cavite  Naval 
Station  will  soon  occupy  a  place  among  the  war  trophies  at  the 
U.  S.  Naval  Academy. 
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THE  LANDING  AT  BAIQUIRL 
By  Jean  Legrand* 

"  La  Marine  Francaise,"  Jyne,  iSgg, 
TrEJislatc<)  by  Lieut.  F.  A.  Traut,  U.  S.  N, 


Nearly  a  year  ago,  we  called  attention  in  this  Review  to  the 
fact  that  the  disetiibarkation  of  the  body  of  troops  which  brought 

'itbout  the  capitulation  of  Santiago  was  much  inferior,  both  as 
to  preparation  and  execution,  to  similar  operations  carried  on  by 
the  Japanese  in  their  recent  war.  We  now  return  to  this  subject, 
being  amply  supphed  with  official  information:  the  study  of  the 
errors  committed  by  others  should  teach  us  to  be  on  guard  and 
to  pledge  ourselves  not  to  improvise  solutions  of  problems  which, 
in  spite  of  the  conference  at  the  Hague,  will  present  themselves 
in  the  future. 

The  original  plan  of  the  Americans  seems  to  have  been  to  at- 
tack and  to  reduce  Havana.  The  news  of  the  departure  of 
Cervera's  squadron  interrupted  their  preparations;  on  the  third 

>  0f  May,  Long  telegraphed  to  Sampson  that  nothing  would  be 

pdofie  until  it  was  known  where  this  squadron  was  going.  If  its 
objective  was  Puerto  Rico,  it  would  be  there  about  the  8th  of 
May  and  should  then  be  attacked  at  that  place.    The  conference 

fat  the  WTiitc  House  had  fixed  upon  40.000  men  as  the  strength 
of  the  expeditionary  corps,  which,  it  flattered  itself,  could  be 

j  organized  in  fifteen  dayt;  then,  after  the  15th,  orders  were  given 

'  cotiniermanding  this.  The  uncertainty  which  governed  Cer- 
vera's  plans  prevented  carrying  out  the  preparations  which  had 
been  begun.     In  the  meantime,  on  the  20th  the  War  Department 

'expected  soon  to  have  thirty  transports  at  its  disposal  at  Tampa, 
Just  at  this  time  news  is  received  of  the  presence  of  Cervera 
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at  Santiago,  and  with  a  perfectly  clear  conception  of  the  situa- 
tion, it  is  decided  that  his  ships  must  be  capttired  there,  and  that, 
furthennore,  an  expeditionary  force  capable  of  reducing  the  city 
must  be  transported. 

On  the  31st,  the  Navy  Department  inquires  of  the  War  Depart- 
ment as  to  the  ways  ajid  means  which  will  be  employed  for  the 
landing  of  the  troops  and  war  materiali  and  advises  it  that  the 
crews  of  the  men-of-w^ar  cannot  be  detached  for  this  purpose 
from  their  duties  on  board  ship,  where  they  are  awaiting  oppor- 
tunity of  offering  battle  to  the  Spanish  admiral. 

The  expeditionary  corps,  estimated  at  25,000  men^  is  waiting 
only,  it  is  said,  to  be  assured  that  the  whole  of  the  enemy's  squad- 
ron is  really  in  Santiago,  before  putting  to  sea. 

Commodore  Remey,  commanding  the  naval  base  at  Key  West, 
organizes  the  escort-  He  sends  only  a  few  ships  to  Tampa,  in 
order  that  they  shall  not  exhaust  their  supplies.  The  others  are 
to  join  at  Tortugas. 

Elsewhere,  Commodore  Watson,  who  is  blockading  the  north 
coast  of  Cuba,  redoubles  his  vigilance,  in  order  to  oppose  any 
sortie  of  the  Spanish  gunboats. 

On  the  2nd  of  June,  General  Shafter  announces  that  he  will 
sail  in  two  days,  when  the  strength  of  his  forces  shall  have  reached 
18,000  men  (there  was  talk  of  25,000  the  week  before!). 

Measures  are  taken  to  prevent  the  curious ^  notably  the  press- 
boats,  from  following  the  convoy.    They  are  to  be  kept  aw^ay. 

Information  is  obtained  regarding  the  strength  of  the  enemy, 
who  is  said  to  have  7000  men  at  Juraguacito,  otherwise  known 
as  Siboney ,  5000  at  Morro-de-Cuba,  and  900  men  in  detachments 
in  the  batteries  and  with  37  mm.  Hotchkiss  guns  and  torpedoes- 
It  is  to  be  noted  that,  in  realitj^  the  forces  stationed  in  the  prov- 
ince did  not  exceed  8000  men  and  that  Santiago  was  defended  by 
2968  men,  to-wit: 

Men. 

Landing  parties  from  the  sqtladroQ, ,.,..  458 

Four  companies  of  the  batf alion  of  Puerto  Rico ,  450 

Battalion  of  TaUvera   . , , , •..»*,,.  1. ,,. . ••  •.  *  850 

Four  compwiies  of  Saa  Fernando  ««i.^..... ,•*,_-*.»,.,  440 

Three  compames  of  "  mobtks  **  .«,,.«,„«• -,,., 330 

Finailj,  the  Tol^teers  ,.-.,-.-,•-...•.,..* ,..,,.,,.,,  440 

-Tdtil- ».».•**•* --..35)68 
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Be  that  as  it  may,  on  the  7th  of  June,  Sampson  telegraphs 
from  Santiago:  *' Wc  have  bombarded  the  forts  from  7  until  10 
o'clock  in  the  morning  and  have  rapidly  silenced  their  fire,  at 
2000  yards,  without  receiving  any  dkmagc.  If  there  were  10,000 
men  here,  the  city  would  be  ours  in  48  hours!  *' 

The  army  is  just  about  ready  and  the  escort  awaiting  impa- 
tiently the  signal  of  departure*  when  there  is  a  sudden  alarm  in 
the  form  of  a  telegram  from  Remey,  on  June  8: 

"  A  Spanish  armored  cruiser,  a  second-class  cruiser,  and  a  de- 
stroyer have  been  sighted  by  the  Eagle,  near  Nicholas  Channel, 
and  several  hours  later  the  news  was  confirmed  by  the  Resolute, 
which  has  arri\^ed.  She  was  chased  by  the  two  ships  last  night. 
Shall  I  send  the  Indiana  and  all  available  cruisers  in  reconnais- 
sance?" 

Under  the  influence  of  this  sudden  surprise,  people  ask  if  Samp- 
son has  not  allowed  some  vessel  to  escape;  he  is  enjoined  to  send 
back  his  two  armored  cruisers. 

Here  are  the  details  of  the  appearance  of  those  two  phantom 
vessels:  At  9.45  in  the  evening,  the  Eagle  sighted  the  stern  light 
of  an  armored  cruiser;  she  twice  makes  the  signal  of  recognition, 
the  other  displays  lights  which  are  answered  by  a  protected 
cruiser  and  two  destroyers*  The  Eagle  steamed  up  abreast  of 
them  until  it  was  certain  that  they  v^rere  Spaniards.  She  commu- 
nicated with  the  collier  Lebanon,  telling  her  to  notify  Sampson, 
and  then  returned  as  quickly  as  possible  to  Key  West  One  of 
the  torpedo-boats  chased  her  for  some  time  .  ,  . 

Here  is  evidently  a  disagreeable  cantre-tetnps,  but  upon  con- 
sidering the  matter,  it  can  be  disposed  of  by  reinforcing  the 
convoy*  Remey  has  the  sea  searched  in  every  direction.  Offi- 
cers even  land  on  the  Cuban  coast,  searching  for  information. 

On  the  8th,  the  Department,  with  great  good  sense,  demands 
certain  explanations.  How  were  the  ships  in  question  recognized 
aa  being  Spaniards,  or  as  armored  or  unarmored?  And  here 
already  we  have  the  Resolute  less  affirmative — she  saw  nothing 
but  lights.  But  the  other  one  holds  out;  captain,  officers,  crew, 
all  are  agreed,  having  observed  the  enemy  for  half  an  hour  at  the 
distance  of  a  mile. 

Inmiediately,  a  monitor  is  despatched  to  Havana^  the  cruisers 
at  Tampa  are  reinforced  to  the  number  of  four,  and  a  field  bat- 
ten* b  established  at  the  end  of  the  Jetty  I 
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On  the  lOth  of  June,  Sampson  replies  in  the  most  sceptical 

manner,  all  the  time  inveighing  against  the  unforeseen  delay. 

Finally,  on  the  12th  of  Jupe,  it  is  announced  that  the  vessels 
seen  by  the  Eagle  were  the  Armeria,  Scorpion,  and  Supply,  which 
had  been  exactly  in  that  position  at  the  time  specified. 

Finally,  on  the  12th  of  June,  there  are  thirty-seven  transports 
and  lighters  gathered  at  Tampa,  A  new  delay  which  is  now  to 
occur  is  caused  by  the  difficulty  experienced  in  renewing  their 
supply  of  fresh  water.  They  are  protected  by  the  Annapolis, 
Castine,  Helena,  Hornet  and  Resolute. 

They  are  to  rendezvous  at  Rebecca  Shoals  with  the  Indiana, 
Detroit,  Bancroft,  Wasp,  Eagle,  Osceola,  Wompatuck,  Manning 
and  two  torpedo-boats,  the  Ericsson  and  Rodgers,  It  will  be 
necessary  to  keep  a  sharp  lookout.  It  is  reported  that  there  are 
five  small  Spanish  cruisers  at  Puerto  Rico! 

And,  in  the  meantime,  the  battalion  of  marines  landed  at  Guan- 
tanamo  is  pressed  so  closely  that  Sampson  makes  the  most  urgent 
demands  for  reinforcements. 

Finally,  at  half-past  eight  on  the  evening  of  the  15th,  the 
transports  arrive  in  disorder,  at  seven  knots'  speed,  at  the  rendez- 
vous where  the  convoy  is  awaiting  them.  Every  night,  the 
column  is  so  extended  that  the  end  is  lost  sight  of;  a  lighter  with 
a  pair  of  sheers  and  a  tank -vessel,  which  are  being  towed,  cause 
continual  trouble.  The  commander  would  like  to  close  the 
intervals,  but  this  cannot  be  done  until  clear  of  the  Bahama 
Channel. 

The  mules  on  board  the  Julia  are  dying  of  thirst  The  City  of 
Washington  loses  the  rest  of  the  convoy  and  is  only  partly  re- 
assured by  the  presence  of  the  Bancroft.  On  the  i8th,  they  both 
sight  a  large  steamer  coming  towards  them.  Instead  of  answer- 
ing signals,  she  goes  about.  She  is  fired  upon  and  decides  to 
tell  who  she  is.  It  is  the  Yucatan,  with  the  Rough  Riders,  sent, 
it  appears,  by  the  commander  in  search  of  the  stragglers^.  It  is 
more  than  likely  that  these  gentlemen  were  in  search  of  **  excite- 
ment" Needless  to  say.  Captain  Taylor,  the  commander  of  the 
convoy,  knew  nothing  of  this  pretended  mission.  As  for  him, 
he  was  very  much  occupied  in  having  the  coast-line  watched 
by  one  or  two  cruisers.  Commodore  Watson,  in  person,  cruised 
for  two  days  with  the  Montgomery  inshore  of  the  convoy. 

Finally,  one  thing  helping  another,  on  the  morning  of  the 
20th,  sixty  vessels  stopped  15  miles  off  Baiquiri. 
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AdmiraJ  Sampson's  chief  of  staff,  having  come  out  in  the  Glou- 
cester, conferred  with  the  commanding  general* 

He  brings  with  him  a  chart  and  explains  to  the  general  that 
in  order  to  enable  the  squadron  to  go  in,  it  will  be  necessarj^  to 
take  the  positions  occupied  on  both  sides  of  the  harbor  entrance 
by  the  enemy's  batteries. 

The  possession  of  these  points  will  ensure  the  destruction  of 
the  torpedoes  and  the  attack  upon  Cervera  at  the  anchorage. 
General  Shafter  acquiesces  in  this  plan. 

Baiquiri  was  then  definitely  fixed  upon  as  the  point  of  disem- 
barkation. The  transports  were  assigned  their  stations.  The 
men-of*war  were  assigned  the  duty  of  getting  them  into  this  for- 
mation and  of  rectifying  it  at  all  times. 

In  the  meantime,  the  convoy  was  covering  itself  with  signals 
of  distress,  asking  for  the  fresh  water  which  the  tank  vessel  was 
distributing.  The  convoy  lay  to  all  night  and  there  ensued  an 
indescribable  confusion. 

The  next  day.  the  commanding  general  wished  to  call  the 
corps  and  division  commanders  on  board  the  Seguranca,  but  no 
one  paid  any  attention  to  the  signals.  Quite  late  in  the  after- 
noon, it  was  found  necessary  to  have  the  Bancroft  make  a  round 
of  the  ships;  and  with  the  greatest  difficulties,  on  account  of  the 
state  of  the  sea,  she  took  on  board  a  dozen  officers  who  were 
lirtle  familiar  with  that  sort  of  operation.  Two  of  them  tumbled 
into  the  water.  Colonel  Van  Horn,  having  misjudged  his  tinie,^ 
let  himself  drop  from  the  height  of  fifteen  feet  into  the  boat — he 
subsequently  died  from  the  effects  of  it 

The  conference  finished,  the  next  thing  was  to  get  back  to 
their  respective  ships.  But  the  captain  of  the  Indiana  had  de- 
cided to  keep  underway  during  the  night — ^steaming  towards  the 
southward  until  midnight — for  the  purpose  of  maintaining  some 
sort  of  order. 

It  thus  became  a  most  dangerous  operation  to  have  these 
vessek  stop,  in  column,  after  having  found  them  by  the  aid  of  a 
icarch-light.  The  colonels  and  generals  had  to  resolve  them- 
selves to  pass  a  most  uncomfortable  night  on  board  the  Bancroft. 

Meanwhile,  General  Shafter  had  notified  the  admiral  of  his 
tntcntjon  to  commence  disembarking  his  troops.  Sampson  di- 
rected the  captain  of  the  St.  Louis  to  proceed  with  the  latter, 
using  the  following  boats: 
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St.  Loms,  13  life-boats,  to  collapsibte  boats; 
Massachusetts,  2  steam  launches,  5  cutters,  2  wbale*boftts; 
Iowa,  2  steam  launches^  i  whale* boat; 

Brooklyn,  a  steam  launches,  i  sailing  launch*  3  cutters; 
Oregon^  2  steam  UuQcbes,  t  sailing  launch; 
Annapolis*  i  steam  launch; 
Indiana,  i  steam  launch; 
Detroit,  I  steam  laundi; 
Texas,  i  steam  launch,  t  cutter. 

Namely,  12  steamers  for  towing,  5  saiiing  launches,  10  cut- 
ters, 4  whale-boats  and  23  boats  from  the  St.  Louis,  Total,  52 
boats. 

♦  It  is  to  be  noted  that  the  squadron  could  and,  perhaps,  should 
have  furnished  many  more.  This  depends  on  whether  the  length 
of  shore*line  available  for  disembarkation  would  have  permitted 
their  use* 

The  captain  of  the  St.  Louis  had  made  the  disposition  set  forth 
in  the  following  order; 

1,  The  boats  of  the  squadron  assigned  to  the  duty  of  landing 
the  army  will  assemble  near  the  St,  Louis,  oflf  Baiquiri,  at  4.30 
A-  M,  The  senior  officer  in  charge  of  the  contingent  from  each 
ship  wilt  report  on  board  the  St.  Louis  for  orders. 

2,  Each  boat  will  have  a  coxswain  and  from  two  to  four  men^ 
according  to  size.  They  will  be  provided  with  an  answering 
pennant  on  a  staff. 

3,  The  officers  in  charge  of  boats  will  repair  alongside  the 
transport  designated  in  their  written  orders  and  will  embark  pas- 
sengers in  the  l>oats.  approximately  as  follows:  steam  launches, 
15;  sailing  launches,  70 j  life-boats,  45;  cutters,  25;  whale-boats 
and  gigs,  somewhat  less. 

4,  The  boats  will  be  loaded  carefully ;  the  first  men  coming  on 
board  will  be  required  to  sit  down  in  the  bottom  of  the  boat. 
Those  on  the  thwarts  will,  under  their  officers,  be  prepared  to 
fire  on  the  enemy.    Avoid  overloading  the  boats. 

5,  As  the  boats  are  loaded,  they  will  push  off  and  be  taken  in 
tow  by  the  steam  launches.  The  steam  launches  will  then  form 
in  line  abreast,  to  the  southward  of  the  Wompatuck. 

6,  The  heavier  boats  will  go  next  the  steam  launches. 


*  All  other  boats  were  left  at  Key  West. — ^Editok. 
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7.  Vfhtn  the  blue-peter  is  hauled  down  on  board  the  Wompa- 
tuck,  the  flotUla  will  follow  in  her  wake. 

8.  It  is  intended  to  prepare  a  landing-stage,  to  be  towed  by 
Ihe  Wompatuck,  If  this  intention  is  realized,  the  troops  will 
debark  on  the  stage.  Possibly,  a  pier  now  existing  at  the  point 
selected  may  be  available.  Ofi  if  it  cannot  be  arranged  other- 
wise, the  troops  will  land  from  the  boats  directly. 

9.  In  any  event,  a  blue  and  red  flag  hoisted  on  the  Wompatuck 
will  be  the  signal  to  land,  when  the  detachments  wiU  go  ashore 
in  the  following  order:  first,  that  from  the  Seneca,  in  the  order 
designated  by  Colonel  Van  Horn;  second,  that  from  the  Ari- 
saba  (24);  third,  that  from  the  Mantco  (36);  fourth,  that  from  the 
Knickerbocker  <i  3);  that  from  the  Iroquois  as  directed  by  Gen- 
eral Lawton. 

10.  The  boats  awaiting  their  turn  at  landing,  and  especially  the 
.steam  launches  with  their  rapid-fire  guns,  will  clear  the  vicinity 
!  of  the  beach  of  the  enemy. 

II-  An  orderly  and  deliberate  procedure  in  disembarking  will 
be  found  an  economy  of  time.  If  there  be  any  surf,  the  army 
officers  in  the  boats  will  designate  their  men  by  name  in  the  order 
of  disembarking.  The  officer  or  coxswain  of  the  boat  will  pro- 
I  vide  for  this  before  leaving  the  transport. 

Let  us  see  how  this  program  was  executed. 

At  4.30  in  the  morning,  the  St.  Louis  went  within  a  mile  and  a 
half  of  the  harbor  of  Baiquiri,  in  order  to  show  the  transports 
Ihat  there  was  sufficient  depth  of  water.  The  boats  did  not 
arrive  until  two  hours  later,  in  tow  of  the  Suwanee  and  Wompa- 
.  tuck.  Some  of  the  steam  launches  even  came  imder  their  owti 
steam.  It  was  not  until  nearly  nine  o'clock  that  an  advance 
upon  the  landing-place  could  be  contemplatedp  As  soon  as  the 
first  of  the  troops  were  embarked  in  the  boats,  the  Indiana  had 
hauled  down  the  pennant  of  the  commander  of  the  convoy  and 
had  stood  towards  Santiago,  by  the  express  order  of  Admiral 
ipson.  Neither  men  nor  officers  being  familiar  with  this 
of  work»  the  loading  and  taking  in  tow  of  the  boats  became 
a  very  laborious  operation.  The  transports  were  lying  so  far 
off  that  much  valuable  time  was  lost  in  getting  to  them.  One 
of  them,  the  Knickerbocker,  failed  to  appear  and  the  division  of 
boats — composed  of  4  steam  launches  and  1 1  cutters — which  was 
tntetided  for  her  600  men,  searched  for  her  in  vain.    She  did  not 
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apfxar  ttatfl  late  hi  the  aitesnoofi.    Tht  cafitaiii  of  the  St  Louis 
had  gone  oo  bosrd  tbt  Wompahidb   The  pr^mngcd  signal  was 
hotstedf  and  accordii^g)3r»  the  ships  New  Orleans,  Detroit,  Castine 
and  Waip  opened  m  &re  on  the  shove  heavy  enoi^  to  destroy  the 
whole  SfonMi  army ^— if  if  had  been  there!    There  was  oo  reply. 
Besides,  this  6re  would   have  been  incapable  of  sweeping  a 
country-  so  cnt  np  and  offering  hundreds  of  ambuscades  from 
which  one  could  command  the  wharf  in  perfect  security-.     The 
Wompatnck  and  her  satellite,  the  Suwanee,  also  Ared  a  few  shots 
into  the  woods  to  the  west  of  Baiquiri    Fortunately,  there  was  no 
resistance,  and  still  more  fortunately,  the  little  harbor  was  found 
in  good  condition.     On  the  other  hand,  it  was  impossible  to  get 
more  than  two  boats  alongside  at  a  time  and  so  this  operation, 
hindered  by  the  swell,  was  discouragingly  slow*    At  six  o'clock 
in  the  afternoon,  there  were  hardly  6000  men  on  shore,  repre- 
senting not  quite  three  trips  for  every  boat.     There  is  no  doubt 
that  if  the  transports  had  not  lain  from  two  to  five  miles  out, 
things  would  have  gone  much  better.    An  attempt  was  made 
to  land  directly  on  the  beach,  but  several  boats  were  thrown  upon 
the  rocks  and  one  of  them,  belonging  to  the  Brooklyn,  was  com- 
pletely destroyed     In  the  afternoon,  the  beach-master  was  able 
to  organize  a  more  systematic  method  of  discharging  the  boats 
and  stopped  the  transporting  of  troops  in  the  steam  launches, 
since  the  latter  lost  so  much  time  in  getting  alongside*     The 
following  day  I  the  various  points  were  recognized,  in  regard  to 
which  there  had  been  a  total  lack  of  preparation,  and  measures 
were  taken  to  properly  provide  for  them.     General  Shafter  placed 
the  officers  of  the  merchant  vessels  under  the  orders  of  the  captain 
of  the  St.  Louis,  of  which  the  latter  took  advantage  by  making 
them  anchor  close  to  the  shore ^  near  Stboney,  where  the  dis- 
embarkation was  to  be  continued:  furthermore,  the  steam  lighter 
Laura^  w  hich  carried  300  men,  ferried  tlie  troops  across  this  short 
distance  and  landed  them  by  means  of  two  sailing  launches  loaned 
by  the  xmwy  and  directed  by  Colonel  Weston.     Tliere  was  no 
wiMff  al  SflMMiey.     A  norma!  speed  of  landing  600  Americans 
«  1000  Ckibatis  per  hour  was  reached.     The  wharf  at  Baiquiri 
mas^  moreorer,  in  bad  cx^^lttion  and  it  seems  rcinarkable  that 
fM»  effott  waa  made  to  rr|^ir  it  or  keep  it  in  order,  or  to  see  to 
the  iMJMiait  ^  •  *^w  owe — like  the  Japan^e  iinder  simliar  cir- 
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The  result  appeared  to  be  sufficiently  satisfactory  for  reducing 
the  number  of  steam  launches  on  the  24th  to  five  and  to  send 
back  the  Oregon *s  boats.  The  operations  were  continued  during 
the  night,  thanks  to  the  search-lights  of  the  St.  Louis,  which  ship, 
thanks  to  her  resources  of  all  kinds,  rendered  the  most  valuable 
service.  She  berthed  the  men  from  the  squadron,  hoisted  at 
her  davits  all  the  boats  not  in  use,  coaled,  watered  and  repaired 
^^^the  steam  launches,  and  furnished  them  with  relief  crews  of 
^"machinists  and  firemen  for  night  duty.  The  question  also  arose 
m  of  landing  the  mules  of  the  engineer  corps.  Tliey  had  to  con- 
I  tent  themselves  with  putting  them  overboard  alongside,  in  the 
I  hope  that  they  would  gain  the  shore,  but  some  of  them  swam  out 
I  to  sea,  and  since  there  was  no  boat  detailed  to  look  out  for  them, 
I  they  were  lost.  About  fifty  were  drowned  in  this  manner.  As 
^^to  supplies,  ammunition,  etc.,  the  landing  of  these  was  carried 
^Bon  in  an  exasperatingly  slow  fashion  and  was  dependent  entirely 
^Hupon  circumstances, 
"  At  last,  on  the  26th  of  June,  in  the  afternoon,  the  St  Louis 
rejoined  the  squadron  off  Santiago  with  all  the  boats,  her  special 
duty  having  been  completed. 

From  the  disorder  of  this  expedition — henceforth  a  matter  of 
history — we  may  draw  the  following  conclusions: 

1.  In  a  convoy,  there  must  be  unity  of  command  and  it  cannot 
be  embodied  in  any  one  but  the  commander  of  the  escort 

2.  In  order  to  convey  his  directions  to  the  captains,  it  will  be 

■necessary  to  have  on  board  of  each  chartered  ship  one  midship- 
mail  and  two  signalmen. 
J,  In  order  to  simplify  the  conduct  of  the  convoy,  each  man- 
of-war  should  have  charge  of  a  group  of  merchant  vessels  whose 
movements  will  be  regulated  by  her* 

4*  It  b  absolutely  impossible  to  take  along  such  floating  ma- 
terial as  pontoons,  lighters,  tank  vessels,  without  running  the 
risk  of  innumerable  delays  and  annoyances. 

5*  The  commander  of  the  convoy  must  be  identical  with  the 
officer  in  charge  of  the  operation  of  debarkation. 

6.  Unopposed  landings  only  should  be  attempted. 

7.  The  speed  of  the  operation  is  a  function  of  the  distance  to 
Uie  landing-place  and  of  the  relative  number  of  boats  and  length 
of  avmilable  landing-place. 

8.  A  body  of  troops  is  landed*  for  the  purpose  of  taking  posses- 
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sion  of  a  port,  and,  in  this  port  are  subsequently  landed  the 
artillery  and  stores  of  this  body  of  troops. 

9.  In  order  to  carry  out  a  successful  debarkation,  it  is  neces- 
sary to  have  practiced  it  before — ^under  any  other  conditions,  the 
most  minute  theoretical  preparations  will  not  accomplish  the  end 
in  view. 
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THE  WAR  AND  ITS  LESSONS. 
By  Colonel  Sir  G.  S.  Clarke,  K.  C-  M.  G.,  F.  R.  S. 


The  year  1898  saw  the  English -speaking  peoples  engaged  in 
irlike  operations  in  regions  widely  separated  The  conditions 
ihc  contests  differed  organically;  but  the  objects  were  essen- 
tially simikn  In  both  cases,  strikingly  complete  success  was 
atmned,  and  while  the  disappearance  of  the  remnants  of  the 
colonial  empire  of  Spain  is  (raught  with  far  greater  consequences 
to  the  warld  than  the  overthrow  of  Dervish  rule  in  the  Eastern 
Sudan,  the  principal  result  is  to  increase  the  responsibilities  of 
imdons  owning  a  common  origin  and  upholding  a  common 
standard  of  progress  and  of  liberty.  This  fact  alone  suffices  to 
invest  the  wars  of  1898  with  peculiar  significance,  and  to  render 
th«ir  lessons  specially  important  to  the  two  English-speaking 
peoples. 

From  the  days  of  the  Armada,  it  has  been  the  ill  fate  of  Spain 
to  be  frequently  brought  into  collision  with  the  British  Navy. 
This  has  been  caused  directly  by  the  struggle  for  colonial  do- 
mimon  which,  beginning  in  the  days  of  Elizabeth,  assumed  great 
cfimensions  in  the  wars  of  the  18th  century,  and  indirectly  by 
French  alliance,  voluntary  or  enforced,  which  have  entailed  noth- 
ing except  loss  of  territory  and  naval  disasters  upon  Spain. 

The  conquest  of  Jamaica  by  Penn  *  and  Venable  in  1655 
marked  the  dawn  of  the  expansion  of  England,  It  is  an  exceed- 
iagiy  imercsting  historical  development  that  the  over-sea  expan- 
on  d  the  great  nation  which  owes  its  birth  to  England  should 
ive  followed  similar  lines.    The  events  of  1898  offer  another  an- 

•  Fitlter  of  the  founder  of  Pennsylvania, 
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alogy  with  the  older  Spanish  wars.  The  story  of  Jenkyns's  ear  was 
probably  a  fable  j  but  it  is  clear  that  accounts  of  Spanish  cruelties 
and  especially  of  the  enormities  alleged  against  the  Inquisition 
which  Spain  imported  into  her  colonies  powerfully  impressed  the  ■ 
imagination  of  the  British  people  and  aroused  their  strong  re- 
sentment The  spectacle  of  hopeless  misrule  of  Spain  in  Cuba, 
with  the  wanton  destruction  of  life  and  property  which  it  entailed, 
forcibly  appealed  to  the  humanitarian  instincts  of  the  American 
people.  A  great  nation  cannot  continue  to  contemplate  with 
efjuanimity  chronic  disorder  in  closely  adjacent  territory  with 
which  its  interests  are  closely  involved,  and  intervention  sooner 
or  later  was  obviously  inevitable  when  the  destruction  of  the 
Maine,  lying  at  anchor  under  the  protection  of  the  Spanish  au-  J 
thorities^  precipitated  the  issue.  No  government  could  resist  the  ■ 
popular  will  in  such  a  case  and  on  April  21,  Congress  declared 
wan 

The  theatre  of  operations  by  sea  and  land  is  classic  in  British 
history »  The  West  India  Islands  and  the  waters  of  the  Caribbean 
Sea  had  been  the  scenes  of  innumerable  military  and  naval  con^ 
flicts.  Manila,  San  Juan,  Havana  and  Santiago  had  all  been  at- 
tacked, and  Santiago  alone  had  escaped  British  occupation- 
Almost  exactly  301  years  before  Admiral  Sampson's  squadron 
arrived  oflF  San  Juan,  the  place  was  captured  by  the  Earl  of 
Cumberland  after  operations  closely  resembling  those  recently 
carried  to  success  at  Santiago*  San  Juan,  in  1597,  is  described  as 
being  "  very  much  bigger  than  all  Portsmouth  within  the  fortifi- 
cations and  in  sight  much  fairer/*  Its  defenses  were  reported 
**  to  the  sea  very  strong  and  fitted  with  goodly  ordnance,  and 
bestowed  for  the  most  advantage  to  annoy  an  enemy  that  can 
possibly  be  devised/*  The  ships,  therefore,  made  no  attempt  to 
enter  the  harbor,  and  success  turned  upon  the  land  attack.  The 
Spaniards,  said  the  British  commander,  "  vinU  make  a  great! 
show,  and  perha|is  endure  one  brunt;  but,  if  they  do  any  more,; 
tear  me  to  pieces/*  After  the  occupation  ol  the  town,  the  garri- 
son of  the  Morro  accepted  the  foDowii^  terms  of  capitulation: 


Fiiidl  fmt  ttny  imt  to^  I  im  eostent  to  give  yourself 
•lai  «M  yovr  p«<iplt  ihia  Kvts:  famnOS  w^  jonr  captains  and  oScers  to 
Wmm  1M1  f0m  mtm^i  ill  tiM  tiil  of  joor  soWrn  witii  thdr  rapiers  and 
Austin  mif.  Y€Mi  ilttU  la  Mqr  htt^  vkk  bi«  tilt  I  gire  joo  passage  from 
llitt  MuA  ^aMdi  Malt  b*  mi^Mn  ^hsny  4ax^ 
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This  arrangement  of  1597  finds  a  close  parallel  in  1898,  In 
1757  and  again  in  176a,  Manila  was  taken  by  a  British  force.  On 
the  latter  occasion,  10  ships  of  war  under  Rear-Admiral  Cornish 
and  a  landing  force  of  2300  men  under  Colonel  Draper  were  em- 
ployed. The  town  itself  was  ransomed  for  four  million  dollars, 
of  which  the  Spaniards  only  paid  half.  The  Filipinos  of  this 
date,  arnied  with  bows  and  spears,  are  said  to  have  displayed  great 
fighting  qualities  on  the  Spanish  side  and  to  have  '*  boldly  rushed 
on  the  very  muzzles  of  our  pieces/*  About  the  middle  of  the 
tSth  century  the  possession  of  Cuba  seems  to  have  been  ardently 
desired  in  England,  **  Take  and  hold,  is  the  cry/'  wrote  William 
Pulteney  to  Admiral  Vernon  in  1740,  "this  plainly  points  to 
Cuba,  and  if  the  people  of  England  were  to  give  you  instructions, 
I  may  venture  to  say,  ninety-nine  in  a  hundred  would  be  for  the 
attacking  of  that  island/*  The  combined  expedition  under  Ver- 
non and  General  Wentworth,  after  failing  in  an  attempt  to  take 
Cartagena,  was  directed  against  Santiago,  in  July.  1741.  in  de- 
fiance of  sound  principles.  A  considerable  Spanish  squadron 
lay  at  Havana  which  was  watched  by  cruisers.  The  landing  was 
effected  in  Guantanamo  Bay  and  a  hundred  American  troops  were 
the  first  to  be  put  on  shore.  The  military  forces  remained  for 
three  months  in  the  neighborhood  of  Santiago;  but  nothing  was 
accomplished,  and  after  mutual  recriminations  between  the  ad- 
miral and  the  general  the  expedition  was  ignominiously  with- 
drawn. The  Spanish  squadron  at  Havana  maintained  a  masterly 
inactivity  and  there  is  little  doubt  that  Santiago  could  have  been 
taken;  but  the  conquest  would  have  been  unimportant.  Fn  April, 
1748,  Santiago  was  again  attacked  by  Rear-Admiral  Knowles 
with  eight  ships  fresh  from  the  capture  of  Port  Louis.  Captain 
Dent  of  the  Plymouth.  60-gun  ship,  led  in  towards  the  harbor, 
but  the  Spaniards  had  blocked  the  channel  with  a  boom,  and 
after  a  fruitless  engagement  with  the  forts,  the  squadron  with- 
drew. For  this  failure  Captain  Dent  was  tried  by  court-martial 
and  acqiiiited.  In  June,  1762,  Havana  was  attacked  by  Admiral 
Sir  G,  Pocock  and  an  expeditionary  force  of  10,000  men  under  the 
Earl  of  Albemarle.  American  troops  from  New  York  arrived 
later  *  and  took  part  in  the  siege  of  the  Morro.  On  July  1,  the 
Cambridge  (80).  Dragon  (74)  and  Marlborough  (70)  engaged  the 

•The  Amcricin  contmgcnt  "  cttne  verx  seasonably  and  was  of  great 
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defenses  for  set^en  hours  and  were  mthdiawn  xntieli  < 
with  a  loss  of  176  meiL  On  July  30,  the  Morro  was  stormed  and 
on  August  13,  Havana,  with  nine  ships  of  the  lme»  ^pitulated. 
By  the  Treaty  of  Paris  in  the  following  year,  Ciiha  and  the 
PhiUppine  Islands  were  handed  back  to  Spain  in  exchange  for 
Florida  and  the  right  of  ctitting  logs  in  Honduras*  Destiny, 
foiled  in  1763,  has  now  reasserted  itself,  and  the  future  of  Cuba 
and  of  the  Philippines  rests  with  the  English-speaking  peoples. 
The  American  troops  who  landed  in  Guantanatno  Bay  in  July, 
1741,  were  the  precursors  of  the  marines  who  disembarked  on 
the  same  shore  on  Jtme  10,  1898. 

The  primary  conditions  on  the  outbreak  of  the  war  of  1898, 
were  comparatively  simple*  Foreign  comphcations  could  be  safely 
ignored  in  view  of  the  attitude  of  Great  Britain  and  of  the  ex- 
treme reluctance  of  European  powers,  harboring  pro-Spanish 
sympathies  or  designs  upon  Spanish  territor>%  to  take  any  step 
which  might  lead  to  a  British  naval  demonstration.  This,  how- 
ever, was  not  at  the  time  realised  in  the  United  Slates.  The 
objects  of  the  war  demanded  inter\^ention  in  Cuba.  Havana,  the 
center  of  Spanish  power,  was  therefore,  as  in  1762  and  as  ought 
to  have  been  the  case  in  1741,  the  primary  objective.  Until  the 
naval  situation  was  assured,  however,  nothing  could  be  attempted 
on  Cuban  soil,  nor  could  the  maintenance  of  an  effective  com- 
mercial blockade  be  counted  upon.  Such  is  the  plain  teaching 
of  all  history.  The  Spanish  ships  of  war  in  Cuban  ports  could 
be  safely  disregarded,  and  the  main  question,  therefore,  was  as 
to  the  measure  of  naval  strength  which  Spain  could  bring  to  bear 
in  West  Indian  waters  from  her  home  ports^  4000  miles  across 
the  Atlantic.  Accurate  information  of  the  state  of  the  Spanish 
Navy  was  unquestionably  available  at  Washington,  although  the 
hopeless  unpreparedness  since  revealed  may  not  have  been  fully 
realized.  If  the  Spanish  fleet  had  approximated  in  reality  to  its 
paper  strength,  the  task  of  contending  with  the  American  Navy 
in  its  own  waters  would  have  been  difficult.  In  the  actual  con- 
ditions, that  task  was  impassible;  but  an  inferior  fleet  well  found 
and  well  handled  is  capable*  until  defeated  or  closely  blockaded, 
of  preventing  such  operations  as  the  United  States  were  called 
upon  to  undertake  in  Cuba.  Was  this  minor  task  possible  to  the 
Spaniards? 

At  the  moment  when  war  was  declared,  Admiral  Cervera's 
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squadron  of  four  armored  cruisers,  three  destroyers  and  three 
torpedo*boats  lay  at  St,  Vincent,  Cape  Verde  Islands.  The 
Spanish  government  had  apparently  already  decided  that  it  was 
necessary^  for  political  reasons,  to  send  a  naval  force  to  Cuba; 
but  this  was  not  known  to  the  admiral,  who  wrote  on  April  22: 

It  lA  impossible  for  me  to  give  an  idea  of  the  surprise  and  astonishment 
experienced  by  all  on  the  receipt  of  the  order  to  sail.  Indeed,  that  sur- 
prise is  well  justified,  for  nothing^  can  be  expected  of  this  expedition  except 
the  total  destruction  of  the  fleet  or  its  hasty  and  demoralizing  return; 
when  here  in  Spain  it  might  be  the  safeguard  of  the  nation,* 

The  State  of  the  squadron  amply  justified  this  forecast,  which 
was  perfectly  accurate  except  that  a  "  demoralizing  return  "  was 
exceedingly  improbable,  Even  ships  so  little  fit  for  purposes  of 
war  as  those  of  Admiral  Cervera  would  have  been  of  value  in 
protecting  the  coast-line  of  Spain  from  a  raid  across  the  Atlantic 
such  as  naturally  presented  itself  to  the  minds  of  instructed 
Spanish  officers*  After  a  delay  of  eight  days,  which  told  its  tale 
to  cool  observers,  the  Cape  Verde  squadron  went  to  sea. 

In  the  United  States,  the  most  exaggerated  fears  found  ex- 
pressioa.  The  Atlantic  seaboard  was  assumed  to  be  in  danger 
and  panic  measures  were  adopted.  Writing  in  18974  Captain 
C*  F.  Goodrich,  U.  S-  N.,  gave  specimens  of  the  flood  of  excited 
telegrams  which  invaded  Washington  in  1861-63,  and  drew  at- 
tention to  **  the  wisdom  and  firmness  displayed  by  the  Secretary 
of  the  Navy  <  .  .  Mr.  Welles's  contention  was,  in  effect,  that  the 
harbors  of  New  York  and  Boston  were  guarded  by  the  vessels 
of  the  Woe  leading  fleet  which  stretched  from  Cape  Henry  to  the 
Rio  Grande,  a  surprisingly  broad  and  sound  strategic  view,  from 
which  he  appears  never  to  have  wavered,**  At  the  same  time, 
CipUin  Goodrich  expressed  a  doubt  "whether,  in  the  event  of 
war  in  these  days,  a  Secretary  of  the  Navy  can  possibly  be  as 
independent  in  his  action  as  was  Mr.  Welles,"  By  far  the  most 
important  lesson  of  the  war — to  the  United  States  and  to  Great 
Bntaiti — ^is  the  danger  that  uninstructed  public  opinion  may  usurp 
the  direction  of  naval  policy.  At  the  beginning  of  this  century 
the  people  of  England  had  learned  by  experience  many  of  the 
principles  of  naval  war;  but  tendencies,  such  as  were  manifested 

*  Pkpm  truislated  In  the  office  of  Nsivat  Intelligence* 
tMMf  Bmdi.    Procecdmgs  U.  S.  Naval  Institute. 
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in  1898,  had  not  been  wholly  exting^uished  "  Only  think/'  wrote 
Reppel  to  Saumarez,  **  what  alarms  we  shall  have  and  how  much 
onr  crnisi ng  will  be  interrupted  if  any  more  invasions  are  trumped 
up,  which  they  will  be  in  the  winter,  so  that  their  (the  French) 
Marti  nice  ships  may  pass  safe,"  Similarly,  Lord  St,  Vincent 
significantly  complained  of  the  influence  exerted  by  **  the  fears  of 
the  old  women  of  both  sexes/*  In  1898,  public  opinion,  not 
strategic  principles,  determined  the  preliminary  naval  proceedings 
of  the  United  States  in  the  Atlantic.  Governments,  like  those  of 
Russia  and  Germany,  which  are  not  accessible  to  the  influence  of 
a  popular  outcry,  have  an  undoubted  advantage  in  conducting 
operations  of  war. 

At  the  end  of  April,  the  naval  attitude  of  the  powerful  belliger- 
ent was  one  of  anxious  and  passive  expectation,  while  its  weak 
and  ill-prepared  opponent  was  undertaking  what  appeared  to  be  I 
an  offensive  movement  into  far  distant  waters.  At  the  same  time 
popular  opinion  in  the  United  States,  though  powerfully  im- 
pressed with  the  idea  that  New  York,  Boston  and  Philadelphia 
were  in  imminent  danger,  demanded  an  immediate  invasion  of 
Cuba,  and  5000  picked  regular  troops  were  prepared  for  embarka- 
tion. If  the  naval  situation  had  really  been  such  as  to  imperil 
the  Atlantic  coast -line,  it  would  have  been  madness  to  have  un- 
dertaken over-sea  operations*  and  the  project  of  sending  the  first 
expeditionary  force  to  sea  on  May  4  was  abandoned* 

It  is  abundantly  clear  that  American  naval  officers  were  not 
in  the  least  imbued  with  the  prevailing  alarms,  and  as  early  as 
April  9,  Admiral  Sampson,  with  the  true  instincts  of  the  sailor, 
wrote  to  the  Secretary  of  the  Navy: 

I  syrnpathi^e  with  all  you  say  about  guarding  our  big  ships  against  a  1 
possibly  serioys  loss  while  the  enemy's  fleet  is  still  intact,    Al  the  same 
lime^  I  regard  it  as  very  important  to  strike  quickly  and  strike  hard  as 
soon  as  hostilities  commence. 

Popular  theories  of  tlie  potentialities  of  the  Spanish  fleet,  how- 
ever, forbade  any  strong  naval  measures,  and  in  deference  to 
these  theories  the  United  States  force  was  divided,  the  Fl>nng 
Squadron  being  retained  at  Hampton  Roads  in  the  hope  of  allay- 
ing the  fears  of  the  press  and  the  people.  The  genesis  of  the 
Flying  Squadron  may  in  fact  be  traced  to  an  uninstructed  outcry. 
On  April  29,  Admiral  Cervera  sailed*  and  with  an  ocean  speed  of 


THE  WAE  AND  ITS  LESSONS. 


133 


10  knots  only  could  have  reached  San  Juan  on  the  gth  of  May. 
On  this  date,  Admiral  Sampson  was  proceeding  slowly  to  Puerto 
Rico  much  hampered  by  the  monitors  Terror  and  Amphitrite. 
Commodore  Schley  was  at  Hampton  Roads  and  a  weak  blockade 
of  Havana  and  part  of  the  Cuban  coast-line  existed     The  object 
of  Admiral  Cer\era  was  merely  to  evade  the  United  States  Navy 
and  to  reach  a  Cuban  port.     He,  therefore,  avoided  San  Juan  and 
steamed  straight  to  Martinique,  arriving  off  the  south  side  of 
this  island  on  May  12  and,  after  communicating  with  Fort  de 
France  and  leaving  there  the  destroyer  Terror,  he  proceeded  to 
rCuiaQoa>    Here  he  missed  a  collier  which  had  been  directed  to 
Lmcet  him  and  steaming  northwest  arrived  at  Santiago  on  the 
^nioming  of  May  19*     His  squadron  was  sighted  off  Martinique 
by  Lieut,  Kane  of  the  U»  S.  S.  Harvard,  and  reported  by  tele- 
graph.    Its  arrival  at  Curagoa  was  notified  by  an  American  pas- 
senger on  board  a  British  steamer.    Important  news  was  thus 
r  abtained  mainly  by  good  fortune.     The  evident  want  of  system  in 
fthc  scouting  operations  was  doubtless  due  to  the  fact  that  they 
iwere  not  controlled  by  the  commander-in-chief  alone.     If  a  mixed 
control  had  not  been  substituted  for  unity  of  command,  Admiral 
Cervera*s  squadron  would  probably  have  been  sighted  before  it 
reached  Santiago.     Meanwhile,  on  May  12,  when  Cervera  was 
nearing  Martinique,  Admiral  Sampson  was  bombarding  the  de- 
fenses of  San  Juan.    Neither  reason  nor  the  experience  of  war  jus- 
tified any  hope  of  effective  results  and,  if  the  Spanish  gunners  had 
known  their  trade,  the  United  States  ships  would  unquestionably 
have  suffered  injuries  which  might  have  proved  exceedingly  in- 
convenient*    As  it  was,  the  admiral  withdrew  after  a  large  ex- 
penditure of  ammunition  and  reported  **  the  United  States  fleet 
!in  great  need  of  repairs,"  while  the  Spaniards  were  enabled  to 
claim  a  victory*     If  the  squadron  had  been  well  to  the  eastward 
^wben  war  was  declared  and  had  struck  at  San  Juan  on  April  23, 
rtien  the  Spanish  preparations  were  in  a  backward  state,  a  suc- 
cesit  which  would  have  had  definite  strategic  significance,  was 
^perbaps  possible. 

The  important  news  from  Martinique  and  Cura<;oa  caused  a 

rapid  change  in  the  situation.    The  Flying  Squadron  could  at 

|Jra^h  be  moved  south,  and  after  coaling  at  Key  West,  it  sailed 

rfor  Cienfuegos  on  May  19,  at  the  very  moment  when  Cervera 

was  entering  Santiago,  and  was  followed  next  day  by  a  reinforce- 
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tnent  consisting  of  the  Iowa  and  Castine  with  the  collier  Merrl 
mac  Admiral  Sampson's  force,  which  had  returned  to  Key  West, 
sailed  on  May  21  to  join  the  Havana  blockade,  receiving  news  on 
the  22d  that  the  Spaniards  were  at  Santiago  on  the  previous  day. 
On  May  23,  the  squadron  steamed  eastward  and  cruised  in  the 
Nicholas  Channel  in  order  to  cover  the  approach  to  Havana, 
returning  to  Key  West  on  May  28.  Meanwhile,  Commodore 
Schley  remained  off  Cienfuegos  from  the  22d  to  the  24th,  and 
then  proceeding  eastward  executed  some  complicated  manoeuvres 
off  Santiago,  ultimately  approaching  the  harbor  on  the  29th  and 
at  length  sighting  the  Spanish  squadron  inside,*  Admiral  Samp- 
son arrived  on  June  i,  and,  the  Oregon  having  previously  com- 
pleted her  fine  voyage,  the  battle  fleet  of  the  United  States  was 
now  massed  off  Santiago. 

The  naval  situation  between  May  16,  when  the  Spaniards  left 
Curaqoa,  and  June  i,  when  the  close  blockade  of  Santiago  was 
established,  is  extremely  interesting  and  instructive.  If  Cervera 
had  made  for  Cienfuegos,  he  would  have  encountered  the  FlyiJig 
Squadron.  If  he  had  steamed  for  Havana  by  the  Yucatan  Pas- 
sage, he  would  have  arrived  vtithout  meeting  any  serious  oppo- 
sition, and  the  later  proceedings  v^ould  have  been  widely  differ- 
ent, Cervera,  however,  short  of  coal  and  painfully  conscious  of 
the  grave  defects  of  his  force,  simply  sought  the  nearest  Cuban 
harbor.  His  entry  into  Santiago  was  at  once  reported ?  but  nine 
da)^s  elapsed  before  any  hostile  squadron  approached  within  30 
miles  of  the  port,  and  on  May  zS,  Commodore  Schley  reported, 
'"  Much  to  be  regretted,  cannot  obey  orders  of  Department,  Have 
striven  earnestly;  forced  to  proceed  for  coal  to  Key  West/*  At 
Santiago,  on  the  other  hand,  there  were  3500  tons  of  coal,f  and 
although  appliances  for  putting  it  on  board  were  deficient,  a  more 
energetic  people  than  the  Spaniards  would  doubtless  have  found 
means  of  filling  the  bunkers  of  the  cruisers  and  getting  them  to 
sea  several  days  before  the  United  States  Navy  was  in  a  position 
to  blockade.  The  dominating  influence  of  coal-supply  upon 
naval  operations  received  a  striking  illustration. 

Another  point  is  well  worth  notice.  In  times  of  peace  we  are 
wont  to  assign  strategic  tmportanee  to  various  positions  in  ac- 


•  Admiral  SEmpaon  seems  n^vrr  to  h^vt  doubted  ikt  Iniormmtiou  that 
the  Spinish  squadron  irms  «!  Smotim^o. 
t  Lkut  M filler  f  Tejeifo^ 
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cordance  with  academic  considerations.  In  naval  wan  the  posi- 
tion of  supreme  importance  is  that  of  the  enemy's  fleet.  Thus 
Santiago,  previously  unconsidered,  became  on  May  19  the  cniv 
of  the  naval  and  military  situation,  and  such  was  the  irony  of 
events  that  Cervera's  movement  from  Cape  Verde  Islands »  which 
had  caused  panic  on  the.  Atlantic  seaboard*  turned  absolutely  to 
the  advantage  of  the  United  States. 

Much  has  been  written  about  the  difficulties  of  modern  block- 
ades, and  doubtless  with  a  view  to  mitigate  the  harassing  strain 
upon  the  fleet,  Admiral  Sampson  on  May  2j*  determined  to 
obstrxict  the  channel  leading  into  Santiago  harbor.  On  the  night 
of  June  3,  the  attempt  was  made  by  Naval  Constructor  Hobson 
and  seven  volunteers.  It  was  a  gallant  act,  worthy  to  rank  with 
the  highest  deeds  recorded  in  naval  history;  but  the  failure  to 
sink  the  Merrimac  in  the  fair-way  was  most  fortunate.  If  the 
Spanish  squadron  had  been  imprisoned,  its  whole  resources*  like 
those  of  the  Russian  Black  Sea  fleet  in  1854,  would  have  been 
available  for  the  land  defense,  and  the  subsequent  diflScuIties  of 
the  military  expedition  would  have  been  immensely  aggravated, 
The  Merrimac  plan  conflicted  with  the  teaching  of  naval  history 
and  its  failure  was  an  unqualified  gain. 

The  navy  having  established  its  blockade,  it  was  necessary, 
&s  in  all  such  cases,  for  the  army  to  act,  and  Admiral  Sampson 
at  once  a^ked  for  10,000  men  to  take  the  works  commanding  the 
entrance  to  the  harbor.  The  expedition  was  to  have  embarked 
on  June  8,  when  a  rumor  arrived  that  an  armored  cruiser  had 
been  sighted  by  the  Eagle  oflF  the  north  coast  of  Cuba,  Admiral 
Sampson  **  placed  no  confidence  wliatever  in  this  information": 
but  a  delay  of  several  days,  which  he  justly  characterized  as 
"most  unfortunate/*  was  entailed,  and  the  incident  is  vastly  sig- 
nilicant.  Reluctance  to  send  a  military^  expedition  to  sea,  when 
a  possibility  of  encountering  an  enemy *s  ships  existed,  was  always 
manifested  in  sailing  days  and  is  now  far  more  than  ever  justified. 
A  most  improbable  rumor  has,  however,  rarely  proved  so  potent 
as  in  this  case.  While  the  expedition  was  being  held  back, 
Admiral  Sampson,  strictly  following  the  precedent  of  1741,  occu- 
pied Guantanamo  Bay  and  landed  a  battalion  of  marines.  Few 
ttarbors  could  be  more  easy  to  blockade  than  Santiago,  where  the 


•  Do  this  day  thf  New  Orleans  was  ordered  to  Santiago  with  the  collier 
Sterttng,  which  was  to  be  used  for  this  purpose. 
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#lmMi*il  of  €xk  u  mirrom  and  tottyooi  wlifle  the  coast  batteries 
were  wretcbedty  fnadc  and  the  gminers  hoficiessfy  incofupetenL 
Yet,  as  Captain  F.  E.  Chadwick  Aom%*  Ac  poemssion  oi  a 
oeighborii]^  harbor  w^s  ahnosl  absolutely  essential  for  the  work 
wbkh  had  to  be  i^rrted  oat  by  the  powerful  American  fleet. 
A  finer  body  of  troops  than  the  ijjooa  regulars  who  formed  the 
bttlk  of  the  expedition  has  rarely  landed  on  a  hostile  shore;  but^ 
like  the  British  force  which  invaded  the  Crim^  in  September, 
iS54^  it  was  an  aggregate  of  brave  men  rather  than  an  army. 
Admiral  Sampson's  plan,  which  offered  few  diMcnhies*  w^s  now 
nitaccountably  abandoned,  and  while  the  militar}*  commander-in- 
chief  remained  on  board  ship,  his  troops  moved  inland  to  the 
attack  of  the  town  of  Santiago,  Transport,  adequate  artiller>t 
and  organization  were  alike  wanting.  From  the  technical  point 
of  view,  the  severe  fighting  of  July  i » like  the  battle  of  Inkertnan, 
invites  facile  criticism.  The  storming  of  the  positions  of  El 
Caney  and  San  Juan,  howeverp  show  ed  the  quahttes  of  the  Amer- 
ican jiifEtitr>^  in  the  brightest  light,  and  as  has  frequently  hap- 
pened in  the  history  of  the  Anglo-Saxon  peoples,  conspicuous 
persona]  gallantry  triumphed  amidst  difficulties  w  hich  might  have 
involved  disaster.  But  the  cost  vras  hea\y  and,  exhausted  after 
their  great  efforts,  the  troops  could  only  entrench  themselves  in 
the  positions  occupied.  The  intention  lo  assault  the  town  at 
daybreak  on  July  2  was,  therefore,  abandoned  and  a  momentary 
wave  of  depression  passed  over  the  United  States.  At  Havana, 
however,  the  crisis  was  considered  to  have  arrived  and  Admiral 
Cervera,  whom  the  Spanish  government  with  inexcusable  folly 
had  placed  under  the  order  of  the  military  commander,  was 
directed  by  telegraph  to  go  to  sea  within  twelve  hours.  Good 
gunnery — the  best  defense  of  a  ship  as  Farragut  insisted — and 
high  speed  could  alone  provide  a  chance  of  escape.  The  Spanish 
squadron  was  deficient  in  both,  and  within  four  hours  it  met  with 
the  *'  total  destruction  "  which  its  admiral  had  anticipated.  The 
running  fight  of  July  3  strongly  resembles  that  of  Sir  John  Duck* 
worth  with  the  squadron  of  Admiral  Leissegnes  off  San  Domingo 
on  February  6,  1806,  when  two  French  ships  of  the  line  were 
driven  ashore  and  three  captured;  but  modern  conditions  has* 
tcned  and  gave  a  tragic  completeness  to  the  issue. 

•  Scribncr*!  Magasim^  Nov*,  1898, 
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The  minor  technical  lessons  of  the  action  have  been  frequently 
pointed  out;  but  the  most  striking  feature  was  the  intense  eager- 
ness displayed  by  all  the  American  captains  to  bring  their  ships 
into  action.  Here  was  the  true  naval  instinct  which  was  conferred 
victory  in  far  more  serious  contests.  The  performance  of  the 
Oregon  is  remarkable  as  showing  clearly  the  effect  of  the  experi- 
ence and  training  of  the  engine-room  staff  gained  in  the  long 
voyage  from  the  Pacific, 

The  navy  had  brilhantly  discharged  its  task;  but  the  land 
operations  were  involved  in  difficulties  daily  increasing,  and  Gen- 
eral Shafter  telegraphed  that  "it  will  be  impossible  to  carry*' 
Santiago  "  by  storm  with  my  present  force."  That  front  attacks 
on  prepared  positions  are  precarious,  especialty  when  unsupported 
by  a  powerful  artillery,  was  abundantly  proved  during  the  Civil 
War  before  the  era  of  the  magazine  rifle.  This  may  perhaps 
have  been  forgotten  and  the  want  of  transport  and  camp  equip- 
ment seems  to  suggest  that  an  easy  success  was  anticipated.  The 
troops  were  now  beginning  to  suffer  severely  from  exposure  and 
insufficient  supplies.  The  experience  of  the  Crimea  was  repeated 
on  a  smaller  scale,  and  in  face  of  an  interprising  and  energetic 
enemy,  the  situation  would  have  been  serious.  The  Spaniards, 
however,  remained  true  to  their  traditions  of  not  attacking,  and 
were  evidently  unaware  of  the  critical  state  of  their  opponents. 
The  conditions  of  1741  were  thus  almost  exactly  reproduced,  and, 
to  complete  the  parallel,  a  marked  divergence  of  naval  and  mili- 
tary* optnion  asserted  itself.  Already,  on  July  2,  Major- General 
Shafter  had  urged  the  admiral  to  force  an  entrance  into  the 
harbor- 

I  tkrgt  that  you  make  cflFort  im mediately  to  force  the  entrance  in  order 
to  mvoid  future  losses  among  my  men,  which  are  already  very  heavy, 
Yoii  cmn  operate  with  less  loss  of  life  than  I  can. 

The  admiral,  however,  held  steadfastly  to  his  original  plan  and 
replied  at  once: 

Iii]p<M»ibk  to  force  entrance  until  wc  can  clear  channel  of  mines*  a  work 
pi  §0Wm  ttene  after  forts  are  taken  possession  of  by  your  troops. 

In  a  letter  of  the  same  date*  the  admiral  dealt  with  the  ques- 
tkm  in  more  detail  and  clearly  explained  the  position.  At  the 
ftame  time,  he  cKpressed  his  absolute  willingness  to  cooperate  as 
hr  AS  naval  considerations  permitted. 
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I  Ml  id  your  earnest  desire  that  we  should  force  our  entrance*  I  wilt  at 

once  prepare  to  undertake  it.     I  think,  however,  thai  our  position  and 
yours  would  be  made  more  difficult  if,  as  is  possible,  we  fail  in  the  attempt.  M 

After  the  destruction  of  the  Spanish  fleet,  pressure  seems  to 
have  been  brought  to  bear  at  Washington,  and  the  Secretary  of  . 
the  Navy  telegraphed  as  follows  on  July  13:  f 

The  Coimnanding  General  of  the  Army  ur^es  and  Secretary  of  War 
urgently  requests,  that  Navy  force  harbor^  confer  with  Commander  ot 
Army.  Wishing  to  do  all  that  is  reasonably  possible  to  ensure  the  sur- 
render of  the  enemy,  I  leave  the  matter  to  your  discretion,  except  that 
the  United  States  armored  vessels  must  not  be  risked. 

Such  differences  of  view  are  common  in  the  history  of  war- 
Admiral  Vernon  and  General  Wentworth  had  a  somewhat  violent 
altercation  before  Santiago  in  1741.  Nelson,  in  the  Mediterra- 
nean, was  obliged  to  point  out  to  British  generals  that  the 
powers  of  ships  had  limitations.  On  the  other  hand,  our  greatest 
admiral  proposed  in  1795  an  Austrian  occupation  of  San  Remo 
in  circumstances  which  to  most  thoughtful  soldiers  appear  pro- 
hibitive. Napoleon,  who  had  no  time  to  study  naval  war,  fre- 
quently demanded  impossibiUties  of  his  fleets,  and  ordered  the 
Allies  out  of  Cadiz  to  meet  destruction  at  Nelson's  hands,  pre- 
cisely as  Marshal  Blanco  dictated  to  Admiral  Cervera,  a  move- 
ment which  the  latter  rightly  judged  to  be  hopeless.  Wellington 
in  the  Peninsula  complained  bitterly  of  the  want  of  naval  co-j 
operation,  ignoring  elementary  naval  considerations  as  com-  j 
pietcly  as  his  great  antagonist.  In  1870,  it  seems  to  have  been,  | 
expected  that  the  French  northern  squadron  could  effectively 
attack  the  Prussian  Baltic  coast-line,  and  instances  of  this  kind 
might  be  indefinitely  multipliei  Officers  of  the  naval  and  mili- 
tary service  are  trained  in  different  schools  of  thought.  Neither 
class  can  perfectly  understand  the  functions  of  the  other,  and 
military  men  are  peculiarly  prone  to  ignore  naval  conditions. 
The  United  States  naval  officers  had  evidently  a  much  clearer 
conception  of  the  powers  and  the  limitations  of  naval  coopera- 
tion than  their  military  comrades.  The  battle  of  the  Nile  is, 
for  all  time,  an  object-lesson  of  the  danger  of  sacrificing  naval 
considerations  to  those  of  military  expediency.  In  free  coun- 
tries, therefore,  it  may  fall  to  politicians,  ignorant  of  naval  and 
military  affairs  alike,  to  adjudicate  between  the  conflicting  views 
of  the  services.    Tills  was  fortunately  unnecessary  in  the  case 
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of  Santiago*  On  July  11,  General  Miles  arrived  and  at  once 
proposed  to  land  forces  to  take  the  harbor  forts ;  bot  negotiations 
w^e  already  in  progress^  and  on  the  17th  Santiago,  which  had 
ivnce  defied  a  British  force,  surrendered  to  the  United  States. 
In  vkw  of  the  painful  position  of  the  gallant  troops  entrenched 
before  the  town,  the  fall  of  Santiago  was  a  welcome  release  from 
anxiety.  The  Spaniards  might  certainly  have  prolonged  their 
resistance  for  a  short  time;  but  the  moral  effect  of  the  military 
surrender  following  two  great  naval  disasters  told  heavily  at 
Madrid.  Although  General  Miles  with  a  force  of  volunteers  be- 
gan his  admirably -man  aged  operations  in  Puerto  Rico^  the  end 
of  the  war  was  at  hand,  and  Santiago^  thanks  to  the  squadron  of 
Cervera*  proved  the  decisive  point. 

Technical  lessons  are  generally  far  more  easily  learned  and 
more  surely  applied  than  great  principles.  That  inflammable 
woodwork  creates  grave  danger  on  board  a  ship  in  action  we  fully 
recognize.  The  want  of  fresh  water  was  most  seriously  felt 
by  the  United  States  ships  *  some  of  which  were  crippled  on 
this  account.  *'  Make  up  *'  water  must  either  be  carried  in  the 
double  bottoms  of  vessels  required  to  keep  the  sea  for  a  long 
time,  or  distilling  ships  must  accompany  a  fleet.  The  preditec- 
tkm  of  the  United  States  for  monitors,  arising  out  of  the  peculiar 
conditions  of  the  Civil  War,  will  be  mitigated  now  that  these 
craft  have  proved  absolutely  unsuited  for  work  at  sea.  Sea- 
going and  sea-keeping  qualities  are  unquestionably  of  the  first 
importance  in  war.  Torpedo-boats,  in  spite  of  *'  careful  nurs* 
ing,'*  t  at  Guantanamo  speedily  broke  down  in  carrying  on  the 
duties  of  the  blockade  of  Santiago,  and  their  limitations  will  be 
duly  noted-  If,  however,  they  were  previously  used  in  some 
cases  for  towing  coal  barges  at  Key  West,  the  breakdown  Is 
partly  explained.  In  their  proper  role  they  were  not  tried ;  but  it 
is  permissible  to  believe  that  men  as  gallant  as  the  crew  of  the 
Merrtmac  would  not — if  the  opportunity  had  been  given  to  them 
— have  taken  torpedo-boats  into  Santiago  harbor  with  effect. 

The  disparity  of  naval  conditions  arising  from  the  incompetent 
administration,  the  political  weakness  and  the  poverty  of  re- 
sottrces  of  Spain  deprived  the  war  of  1898  of  the  teaching  which 


•  Bat  for  difficulties  thus  arising,  the  Iowa  would  have  been  well  ta 
tlie  tofc  in  the  chase  of  the  Colon. 
tCipttuD  R  E.  Chadwick,  U,  S.  N. 
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might  otherwise  have  been  forthcoming.  The  Spanish  Navy  was 
as  ill-prepared  for  a  campaign  as  the  French  Army  in  1870.  Thus 
many  of  the  questions  which  of  late  have  been  eagerly  discussed 
received  no  elucidation.  We  may  say  with  certainty  that  rapid 
and  accurate  fire  is  now,  as  in  old  days,  the  decisive  factor  in 
naval  warfare.  It  is  signiflcant  that  a  single  shell  from  the 
armed  liner  St*  Paul  put  the  destroyer  Terror  out  of  action  at 
about  ten  times  the  effective  range  of  her  torpedoes,  w^hile  the 
four  6-pounders  and  four  j-pounders  of  the  yacht  Gloucester  suf- 
ficed to  complete  the  total  destruction  of  the  Furor  and  Pluton.* 
It  is  clear  that  the  three  destroyers  proved  a  heavy  incubus  to 
Cervera*s  squadron  in  its  passage  from  St.  Vincent.  The  use 
of  the  destroyer,  however,  is  solely  in  the  attack  and  we  have 
yet  to  see  whether  its  offensive  power  will  compensate  for  fragil- 
it}%  and  whether  it  can  claim  a  wider  sphere  of  action  than  the 
hunting  of  the  torpedo-boat. 

The  grave  mistake  of  placing  transports  under  military  author- 
ity will  hardly  be  repeated-  The  supervision  of  the  large  number 
of  mercantile  steamers  which  were  employed  to  convey  the  expe- 
ditionary force  to  Cuba  was  not  the  business  of  soldiers,  and  many 
evils  would  have  been  avoided  by  entrusting  it  to  naval  officers 
as  is  the  practice  in  Great  Britain.  The  proper  functions  of  the 
soldier  end  at  the  shore-line,  and  when  he  is  permitted,  as  in 
1898,  to  lay  his  mines  in  navigation  channels  and  to  flash  search- 
lights at  his  sweet  will,  he  becomes  a  public  danger.  There  are 
special  cases  in  which  submarine  mines  in  army  hands  may  be 
justified ;  but  such  cases,  in  the  harbors  of  great  maritime  nations 
like  the  United  States  and  Great  Britain,  are  exceedingly  rare. 
The  mines  laid  at  New  York  and  elsewhere  proved  an  unmi^ 
gated  nuisance,  as  might  have  been  confidently  expected,         ^M 

One  other  lesson  may  be  learned  with  advantage.  The  modem 
craze  for  coaling  stations  needs  to  be  abated.  The  proceedings 
of  the  United  States  Navy  in  1898  have  clearly  shown  us  that  the 
superior  fleet  can  largely  dispense  with  these  luxuries.  Guanta* 
namo  harbor  served  its  purpose  quite  as  well  as  if  it  had  been 
an  expensively  fortified  port  in  the  hands  of  the  United  States. 
Now,  as  in  the  old  sailing  days,  bases  can  generally  be  extem- 
porized in  accordance  with  requirements.     It  is  upon  the  effectii 


*  These    two   destroyers,   however,    undoubtedly    received    punishmi 
from  the  secondary  armaments  of  some  of  the  heavy  ships. 
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management  of  colliers  rather  than  upon  coaling  stations  that  a 
great  naval  power  will  depend  in  war. 

The  great  principles  which  the  war  of  1898  exemplified  are  old; 
but  they  have  been  frequently  forgotten  in  the  past.  That  the 
intermixture  of  politics  with  navat  and  military  affairs  is  invaria- 
bly detrimental  and  may  be  disastrous,  history  has  plainly  shown* 
Popular  fears  and  popular  fallacies  must  not  be  permitted  to  in- 
fluence the  conduct  of  warlike  operations.  Success  in  war  by 
sea  and  land  is  obtained  by  sea-going  and  sea-keeping  ships,  and 
by  organized  field  forces.  The  various  adjuncts  which  usurp 
attention  in  peace  time  are  of  relatively  small  account.  A  mari- 
time nation  possessed  of  a  large  shipping  can  now  as  formerly 
supplement  its  fleet  by  vessels  which  for  certain  purposes  are 
very  valuable;  but  an  expeditionary  force  with  all  its  manifold 
requirements  is  not  easily  improvised  even  when  the  best  material 
is  available.  Nor  can  the  greatest  energy  on  the  outbreak  of 
war  atone  for  want  of  an  organization  which  is  essentially  the 
product  of  careful  study  in  time  of  peace.  In  regard  to  coast 
defense,  the  rich  experience  of  the  past  has  been  strikingly  re- 
affimieci,  San  Juan  and  Santiago^  like  Alexandria  in  1882,  and 
a  hundred  other  cases,  show  that  ships  cannot  seriously  injure 

igtJttS  on  shore-  Now,  as  always,  ports  containing  essential  naval 
resources,  or  required  for  the  protection  of  a  commercial  marine, 
require  defense  against  naval  raids;  but  the  real  protection  of  a 
coast-line  must  continue  to  depend  on  the  mobile  navy.  The 
sum  which  a  nation  can  spare  for  naval  and  military  purposes  is 
practicaJly  limited,  and  all  superfluous  expenditure  upon  coast 
defense  entails  loss  upon  the  sea-going  fleet  and  the  field  army 
mhich  arc  the  real  arbiters  of  war.  This  ancient  lesson  has  not 
yet  been  wholly  assimilated  in  England  where,  in  recent  years, 
we  have  seen  the  fleet  star^^ed  at  a  time  when  superfluous  fixed 
defenses  were  being  liberally  created.  Americans  who  have 
marked  the  vigor  and  the  initiation,  the  skill  and  the  daring 
jisplayed  by  their  navy  in  the  recent  war,  cannot  fail  to  under- 

rgtand  where  lies  the  true  defense  of  their  coast-line. 


[ciorrtiotmD.  ] 
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COMBINED  MARITIME  OPERATIONS.* 
By  Captain  Asa  Walker*  U,  S.  Navy. 


All  hostile  operations  between  countries  separated  by  waters, 
other  than  rivers*  must  partake,  in  a  greater  or  less  degree,  of 
the  nature  of  "  combined  maritime  expeditions/'  and  have  at 
their  inception^  for  consideration,  the  immense  problem  of  convoy. 

The  subject  of  convoy  is  so  important  and  of  such  scope  that 
in  itself  it  constitutes  a  broad  field  for  individual  laboFj  and  should 
be  treated  apart  from  that  of  combined  operations,  since,  in  truth, 
but  one  branch  of  the  service  is  in  position  to  attack  or  defend. 
The  militar>-  part  of  a  convoy  being  worse  than  helpless,  all 
operations  must  be  purely  naval. 

Leaving,  therefore,  this  subject  of  convoy  to  the  pen  of  others, 
we  shall  endeavor  to  discuss  briefly  the  object  and  scope  of 
combined  maritime  expeditions,  and  to  demonstrate  when  and 
hem  success  may  be  expected. 

Whenever  land  and  naval  forces  combine  in  any  operations  it 
is  to  be  taken  for  granted  that  the  component  parts  will  work 
loyally  and  well  for  the  accomplishment  of  the  end  in  view,  each 
within  his  own  sphere  of  action.  The  general  and  the  admiral 
the  officer  and  the  private  must  sink  the  individual  and  look 
only  to  the  success  of  the  plan  given  to  them  to  carry  to  a  happy 
issue. 

h  is  hardly  to  be  presumed,  in  this  day  of  heavily  armed  and 
swift  ships,  that  in  a  war  between  two  great  powers,  either  would 
dare  to  despatch  across  the  water  an  army  of  invasion,  without 
hairing  previously  forwarded  a  more  mobile  force  to  seize  and 
hold  a  base  for  its  lanciing.    A  force  of  moderate  size,  to  seize* 

•  Ptiblished  by  permission  of  Naval  War  College, 
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fortify,  and  hold  a  place  for  disembarkment  would  necessarily  be 
more  compact  and  mobile  than  one  of  the  same  size  intended  for 
campaign  work,  since  many  serious  questions  would  be  elimi 
nated,  as  this  force  must  be  considered,  for  the  time,  as  being  on] 
garrison  duty. 

We  may  J  therefore,  consider  our  problem  to  be  how  best  H 
seize  and  hold,  with  a  moderately  large  combine'd  force,  a  posi- 
tion on  the  enemy's  coast,  at  which,  when  secured,  the  main 
expeditionary  forces  may  safely  land;  or,  in  other  words,  toi 
establish  a  fortified  base.  That  even  this  primary  occupation  ftiayj 
be  a  success  presupposes  a  local  superiority  in  the  fleet  which' 
must  accompany  the  immense  convoy,  of  which  this  force  is  but 
the  advance  g^iard. 

While  the  facilities  for  maneuvering  ships  increase  from  year 
to  year,  and  the  appliances  for  handling  troops  grow  more  and 
more  perfect,  yet  it  is  quite  impossible  to  eliminate  the  element  of 
time  from  military  and  naval  operations.  Tlie  arrival  of  a  hostile 
fleet  on  a  coast,  though  it  be  at  a  point  farthest  from  the  centers 
of  population,  will  be  heralded  to  the  whole  land  before  the  hulls 
of  the  vessels  are  above  the  horizon.  The  nation's  forces  will 
thus  be  told  where  their  enemy  is  to  be  found.  The  hostile  fleet 
must  do  quick  work  with  its  disembarkation  and  be  ready  to 
repulse  an  active  enemy. 

The  question  of  command  and  control  in  a  combined  military 
and  naval  expedition  is  one  of  such  vital  importance,  that  upon 
its  disposition  depends  absolutely  the  success  or  failure  of  the 
expedition.  Educated  from  their  youth  up  to  perfonn  the  duties 
of  their  profession,  on  land  or  on  sea,  the  military  and  naval 
officers  must  be  looked  upon  as  experts  in  their  professions. 
Each  must  be  considered  competent  in  all  the  duties  which  may 
fall  to  him,  in  his  own  sphere.  From  the  very  nature  of  the 
services,  it  would  seem  that  a  natural  boundary  line  existed,  so 
clear  and  plain  that  conflict  should  be  impossible. 

As  the  whole  character  of  a  combined  expedition  is  a  military 
one,  its  conduct,  during  its  various  steps,  must  be  under  the  con- 
trol of  those  most  experienced  in  the  different  stages  of  its  prog- 
ress. The  officers  whose  lives  have  been  passed  on  board  ship, 
at  sea  and  in  port,  would,  unquestionably,  be  better  capable  of 
managing  the  questions  of  lading,  discipline,  navigation,  and 
tactics  as  applied  to  sea  maneuvering,  than  those  of  the  army 
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branch,  whose  regular  duties  are  so  different.  Those  who  have 
had  to  do  with  military  drills  ^  equipments,  ordnance  supplies, 
commissary  stores,  and  all  the  vast  multitude  of  details  pertain- 
ing to  operations  of  war  on  shore,  should  be  expected  to  have 
entire  charge  of  such  matters.  From  shore  to  shore  should  be 
the  sphere  of  the  naval  officer,  and  tlxere  his  authority  should  end. 

Each  transport  to  carry  troops  or  supplies  should  be  in  com- 
mand of  a  nava!  officer,  and  to  him  should  be  intrusted  her  lading 
and  her  discharge;  with  him  should  rest  the  responsibility  for  her 
navigation*  her  proper  position  in  convoy,  her  efficiency,  health, 
and  cleanliness.  This  is,  in  effect,  the  practice  in  countries, 
which,  in  the  past,  have  despatched  combined  expeditions.  The 
officers  of  the  troops  embarked  must  have  complete  control  over 
their  own  men,  subject  to  the  general  regulations  of  the  ship  as 
to  matters  of  safety,  health,  and  comfort.  This  naval  command 
afloat  is  the  more  essential,  as  no  convoy  can  expect  to  cross  the 
seas  unattacked,  and  the  commanding  officer  of  each  unit  therein 
should  be  able  to  maneuver  under  signal  to  avoid  confusion  in 
the  hour  of  danger. 

That  any  military  expedition  may  be  a  success  demands  the 
[^utmost  thought  and  care  in  the  preparation  of  its  details.  The 
character  of  the  troops,  their  discipline,  the  proper  proportion 
of  the  various  branches  of  the  army,  their  supplies  of  all  sorts,  and 
^tbe  thousand  and  one  matters,  great  or  small,  which  militate  for 
ht  good  of  the  soldier,  each  and  all  demand  attention.  In  the 
case  of  troops  acting  in  their  own  territory,  such  care  and  fore- 
thought is  eminently  necessary,  but  its  neglect  in  minor  matters 
would  not  be  so  vital,  since  the  possibility  of  the  rectification  of 
mistakes  remains.  An  army  with  open  communications  to  its 
base  might  be  expected,  in  the  course  of  time,  to  remedy  all 
rrors  made  at  its  inception.  Such  is  not  the  case  with  a  com- 
lined  force;  it  must  sail  with  its  outfit  complete  and  work  out 
its  own  salvation  from  its  condition  on  leaving  port.  Hence  it 
b  necessary^  nay  vital,  that  every  energy  of  those  having  the 

iditring  in  charge  should  be  strained  to  the  utmost,  that  all 
er  equipments  should  be  provided  and  of  ready  access  to 
'  charged  with  their  stowage  and  conveyance. 

A  few  hours,  or  even  days,  spent  in  the  careful  consideration 

l<ll  plans  for  the  stowage  of  men  and  material  will  vastly  simplify 

tcr^  when  those  men  and  that  material  are  wanted  for  service. 
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Detailed  plans  of  each  ship  should  be  made,  showing  just  how 
many  men  of  any  particular  branch  of  the  service  she  can  carry, 
together  with  all  equipments  and  supplies  necessary  to  make  that 
detachment  of  troops  complete  in  all  respects  for  service.  In 
other  words,  if  a  body  of  troops  be  assigned  to  any  ship,  that 
ship  should  have  on  board,  stowed  readily  at  hand  or  in  proper 
order^  all  the  outfit,  of  ei^ery  kiftd,  requisite  to  the  equipment  of 
that  unit  of  force,  ready  for  active  service. 

Military  authorities  have  investigated  the  question  of  the  move- 
ment of  troops  and  war  supplies  by  transport,  and  have  laid  down 
certain  general  rules  as  to  the  space  required  for  men,  horses, 
and  mules.  These  rules  must  be  more  or  less  flexible,  though  in 
general  they  may  be  accepted  as  bases  whereby  the  general  plan 
of  an  embarkation  may  be  predicated — exceptions  may  arise  with 
exceptional  ships.  The  rules  for  space  and  tonnage  given  by 
Captain  Goodrich,  of  our  service,  are:  For  men,  52  cubic  feet 
and  from  3  to  4  tons;  for  horses,  126  cubic  feet  and  from  S  to  10 
tons. 

In  making  the  detail  for  embarkation,  consideration  should  be 
had  for  the  character  of  the  troops  detailed  for  each  vessel. 
Ships  which  would  comfortably  carr>'  infantry  may  be  entirely 
unfit  to  load  cavalry,  since  the  latter  require  a  much  higher 
between-decks  than  the  former.  In  general,  vessels  for  the 
transportation  of  horses  and  mules  should  have  from  10  to  12 
feet  of  headroom  for  proper  stowage. 

In  the  inspection  of  ships  for  transport  purposes,  many  points 
are  to  be  considered  other  than  those  pertaining  to  actual  sea- 
worthiness. The  comfort  and  health  of  the  living  cargo  is  of 
vital  importance,  and  hence  every  available  means  must  be 
adopted  to  have  the  living  quarters  clean,  dry*  and  well  ventilated. 
To  this  end,  ventilating  fans  should  be  installed,  conduits  run 
to  all  parts  of  the  living  space,  particularly  to  those  more  remote 
from  the  hatchways,  and  ventilators  extending  well  above  the 
upper  deck,  built.  The  exhaust  system  would  thus  insure  a  suffi- 
ciency of  good  air,  even  with  the  hatches  battened  down.  A  full 
cargo  of  mules  and  horses  was  recently  lost,  every  animal  being 
asphyxiated  because  of  the  battening  down  of  the  hatches  during 
a  typhoon. 

The  inspecting  officer  would  naturally  give  his  careful  atten- 
tion to  each  and  every  item  that  constitutes  the  equipment  of  a 
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welUfound  ship,  and  should,  when  practicable,  determine  the 
metacentric  height  under  various  conditions  of  lading.  Anchors^ 
chains,   sounding  gear,  charts*  nautical   instruments,  capstans, 

'nindlasses,  steering  gear,  and  all  other  devices  of  navigation 
should  be  carefully  overhauled  and  put  in  perfect  order.  The 
engines  and  boilers  must  be  rigidly  tested  and  proved  to  be  with- 

Fout  fiaw.  Hemp  and  wire  hawsers  should  be  stowed  where 
available  at  the  shortest  notice,  either  for  towing  or  taking  in 
tow.  Fire  pumps  and  hose  should  be  tested  and  proved  efficient, 
and  a  fire  bill  made  out  for  the  n^gular  cmv,  with  provision  for 
assistance  from  the  military  passengers.  Boats,  life  rafts,  and 
life-preservers  must  receive  the  most  careful  attention  in  all  their 

[ipans,  and  be  made  ready  for  immediate  use.     Bulkheads  should 
most  rigidly  inspected  and  strengthened,  if  indicating  weak- 
ness.    All  valves  should  be  overhauled  and  made  to  work  freely 

Imnd  welL  If  practicable,  each  ship  should  be  docked,  so  that  the 
underwater  body  might  receive  the  same  attention  as  the  top 
sides;  especially  should  all  the  openings  through  the  bottom  be 
exiiminecl  for  local  deterioration.  The  flushing  system  of  the 
ship  should  be  put  in  perfect  order,  that  a  copious  supply  of 
lAfttcr  may  be  delivered  to  the  water-closets,  of  which  there  should 
a  liberal  number,  properly  located.  The  berths  for  the  troops 
should  be  arranged  so  that  they  may  be  readily  unshipped  and 
removed,  to  allow  a  thorough  cleaning  of  the  sleeping  quarters; 
tlic  decks  of  these  quarters  should  be  well  covered  with  shellac 

^throughout,  to  insure  dryness. 

Accommodations  for  a  fixed  number  of  troops  having  been 
made  on  board  a  transport,  the  equipments  and  supplies  com- 
plete for  them  should  be  tallied  with  the  ship's  name,  letter,  or 

^number,  ajid  assembled  at  her  place  of  lading.     The  oliicer  In 
^mniand  must  receive  and  stow  these  articles  in  such  order  that 
may  be,  in  a  degree,  available  in  a  brief  space  of  time.    Too 
ntKh  stress  cannot  be  laid  on  the  importance  of  having  stowed 
b<mrd  of  each  transport  every  article  which  goes  to  make  up 
a  |»erfcct  cc|uipment  for  the  personnel  therein   contained.     In- 
stances arc  on  record  where  vitally  necessary  stores  have  been  so 
stowed  as  to  be  unavailable  for  days.    Various  parts  of  gun 

I  mounts  have  been  embarked  in  different  ships — ^w  heels  in  one, 

rmxles  in  another,  etc. — so  that  the  utmost  confusion  resulted  when 
it  became  necessary  to  assemble  them,  and  the  battery,  for  the 
time  being,  was  helpless  and  useless. 
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All  stores,  supplies,  and  equipments  should  be  received  on 
board  and  stowed  before  the  troops  are  admitted  to  the  ship,  and 
this  work  should  be  done  by  the  ship's  company,  or  by  steve- 
dores under  the  direction  of  the  ship's  officers. 

When  about  to  embark  the  troops^  the  officers  of  each  com* 
pany  should  individually  be  shown  the  exact  location  of  their 
company  quarters  and  the  shortest  and  least  obstructed  passage 
thereto,  and  should  be  instructed  where  to  form  when  arriving 
on  board.  The  racks  for  arms  and  equipments  should  also  be 
designated  for  each  unit  of  the  force. 

The  question  of  messing  the  troops  will  depend  largely  on  the 
interior  arrangements  of  the  ships,  and  must  be  met  by  each  one 
according  to  circumstances. 

The  boats  with  which  a  ship  is  provided  are  intended  for  the 
general  service  of  the  ship,  and  for  the  rescue  of  the  crew  and 
passengers  in  case  of  disaster.  They  should  have  sufficient 
capacity  to  contain  all  the  people  who  may  be  embarked  in  the 
ship,  together  with  a  moderate  amount  of  provisions  and  water. 
When,  however,  there  is  a  question  of  disembarking  troops,  with 
their  proper  equipments,  in  a  ship*s  boats,  it  is  found  that  but 
few  can  be  accommodated,  save  in  those  of  the  largest  size.  No 
ship's  boat  is  suitable  for  the  transportation  of  horses  or  artillery. 
It  has  long  been  the  aim  of  the  military  authorities  to  devise  some 
practicable  craft  for  landing  troops  and  supplies,  ooe  which  could 
be  transported  with  the  troops  and  put  into  immediate  use  on 
the  arrival  at  the  place  of  disembarkment.  Many  models  have 
been  suggested,  many  have  been  tried,  yet,  thus  far,  not  one  has 
shown  itself  the  perfect  article  from  all  points  of  view.  It  is  not 
difficult  to  construct  a  float,  pontoon,  or  scow  which  would 
answer  perfectly,  but  when  it  is  constructed  the  question  will 
arise  how  to  get  it  to  the  scene  of  operations.  If  it  be  stowed  on 
the  side  of  the  transport  it  is  liable  to  be  destroyed  by  the  sea, 
should  heavy  weather  come  on ;  if  carried  on  deck,  it  occupies  too 
much  of  the  deck  space,  every  inch  of  which  is  necessary  to  the 
health  and  comfort  of  the  living  freight;  towing  will  be  out  of  the 
question.  Connected  with  every  combined  fleet  there  must  be  a 
proportion  of  vessels  exclusively  employed  as  freight  boats,  in 
the  capacity  of  colliers  and  supply  ships.  To  these  may  be 
relegated  the  duty  of  conveying  the  scows  for  landing  the  troops 
and  munitions.     Each  collier  or  supply  boat  could  readily  carry 
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oo  her  upper  deck,  on  properly  constructed  beds,  four  or  more 
scows  of  sufficient  capacity  to  lig'hter  troops  of  all  arms  of  the 
scrvicej  with  the  requisite  supplies.  Fitted  as  they  would  be 
with  cargo  booms,  these  ships  could  handle  the  scows  with  per- 
fect ease.  Each  transport  should  have  a  steam  launch  of  suffi- 
cient power  to  handle  one  or  more  loaded  scows  in  weather,  stich 
as  would  be  necessitated  for  landing.  Crews  for  the  scows  should 
be  himished  from  the  personnel  of  the  transports  and  supply 
ships. 

In  the  present  day.  when  the  civilized  nations  of  the  world  have 
made  elaborate  charts  of  their  own  coasts,  and  have  sent  forth 
expeditions  to  survey  and  chart  the  coasts  of  less  civilized  peoples^ 
there  remains  less  for  the  commanding  officer  of  a  combined  ex- 
pedition to  decide  than  in  remote  periods.  The  hydrography 
and  topography  of  coasts  are  so  well  delineated  on  charts  that 
an  engineer,  in  his  study,  can  determine  almost  absolutely  at 
what  point  or  points  an  expedition  would  find  conditions  suitable 
for  a  landing,  and  surroundings  capable  of  occupation  as  a  forti- 
fied base.  This  problem  would  no  longer  be  left  to  chance,  or 
to  the  judgment  of  the  expeditionary'  commanded  While  it 
would  be  necessary  to  leave  such  commander  a  certain  amount 
of  latitude  in  his  operations,  his  instructions  would  be  such  as 
to  confine  those  operations  to  places  selected  by  the  council  in 
charge  of  the  war.  In  his  instructions  would  be  found  complete 
details  of  the  natural  features  of  the  places  favorable  for  securing 
the  object  of  the  attack,  together  with  the  consideration  of  the 
harbor  facilities,  sanitary  conditions  and  local  supplies* 

Considering  the  power  of  modern  ordnance  and  the  range  of 
the  small  arms  of  to-day,  it  would  seem  hopeless  for  a  combined' 
expedition  to  force  a  landing  where  strongly  opposed.  A  few 
we!l*placed .  and  well*served  heavy  guns  on  shore  can  withstand 
successfully  many  times  their  number  afloat.  Fleets  cannot 
silence  and  destroy  forts.  Troops  cannot  land  in  the  face  of 
earthworks  and  fortifications  well  manned;  landings  must,  there- 
fore, be  made  at  points  where  no  fortifications,  or  but  slight 
ones,  exist  Infantry  opposition  to  a  landing  has  become  a  more 
serious  matter  than  in  former  days,  the  increased  range  of  the 
fific  permitting  effective  work  at  much  greater  distances,  de- 
Bttnding  a  heavier  and  more  extended  sweeping  by  gun-fire  of 
the  envtrons  of  the  proposed  point  of  disembarkment. 
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As  in  former  times,  it  is  necessary  to  consider  the  general  out- 
line of  the  coast  for  purposes  of  landing.  The  concave  or  deeply 
indented  shore  has  become  far  more  undesirable  and  dangerous 
as  the  range  of  arms  has  increased,  and  the  point  or  peninsula 
has  lost,  to  some  extent,  the  strength  formerly  attached  to  it. 
since  now  a  far  greater  extent  of  territory"  must  be  cleared  than 
in  the  days  of  the  smoothbore.  It  is  possible  that  a  long,  shel- 
tered, and  straight  beach  may  present  advantages  not  to  be  ex- 
celled* even  when  held  by  the  enemy  in  force.  The  extreme 
mobihty  of  a  fleet  permits  it  to  threaten  attack  at  points  widely 
remote  in  distance,  though  comparatively  near  in  time.  Tlie 
great  Admiral  Blake,  in  his  attack  on  Jersey,  though  dependent 
on  the  wind,  feinted  attack  at  points  so  distant  from  each  other 
that  the  forces  of  Carteret  were  completely  exhausted  in  the 
endeavor  to  meet  them,  so  that  when  the  real  eflfort  was  made 
there  was  but  a  feeble  force  to  resist,  and  Blake's  troops  were 
securely  established. 

In  both  of  the  attacks  on  Louisburg  in  the  last  century  the 
same  tactics  were  eniployed,  and  in  both  cases  with  an  eminent 
degree  of  success.  With  such  illustrations  from  the  past,  when 
the  motive  power  of  the  transpons  was  the  wind,  and  that  of  the 
boat,  wind  and  human  muscle  combined,  it  would  seem  that  the 
present  facilities  of  locomotion  on  the  water  would  waixant  us 
in  the  expectation  of  being  able  to  deliver  attack  at  will  on  coasts, 
however  well  defended  by  land  forces  unintrenched. 

In  approaching  a  coast  for  the  purpose  of  landing,  most  careful 
work  in  reconnaissance  must  be  made.  The  smaller  vessels  of 
the  fleet,  with  proper  representations  of  the  general  staff  of  both 
army  and  navy  on  board,  should  make  a  thorough  examination 
of  the  whole  littoral,  to  determine  what  points,  if  anyi  are  held 
in  force,  what  fortifications  exist,  where  the  beach  presents  the 
most  favorable  conditions  of  approach,  and  make  sure  that  the 
landing  is  made  under  the  most  favorable  circumstances.  Here, 
it  would  seem,  a  captive  balloon  could  be  used  to  good  effect, 

A  landing  in  force  on  a.  wooded  beach  should  be  made  only 
after  a  most  careful  examination  from  the  water,  fallowed  by  the 
explorations  of  scouts  landed  at  several  points.  These  scouts 
would  force  the  enemy  to  show  himself  and  unmask  his  positions. 
The  vessels  of  light  draft  should  be  able  to  support  these,  and 
rescue  them  if  hard  pressed. 
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An  unopposed  landing  presents  few  difficulties^  and  should  be 
accomplished  by  a  well-organized  expedition  in  quick  time  and 
in  perfect  order,  Tlie  headquarters  for  the  various  units  of  the 
corps  should  be  marked  by  flags  placed  in  conspicuous  positions, 
and  the  transports  conveying  those  units,  of  all  arms,  should  be 
brought  as  near  the  headquarters  flags  as  possible.  Companies 
should  fall  in  at  the  instant  of  landing  and  take  their  proper 
places  in  regimental  formation.  Regiments  should  at  once  pro- 
ceed to  brigade  headquarters  and  assume  position  assigned. 
Each  officer  should  clearly  imderstand  the  part  that  his  body  of 
troops  is  to  perform,  and  its  place  in  the  grand. whole.  At  this 
lime  will  be  recognized  the  supreme  advantage  of  having  placed 
on  board  each  transport  the  complete  equipments  of  the  force 
thereon  embarked.  Each  transport  will  land  its  living  freight, 
armed  cap*a*pie,  ready  for  immediate  service. 

With  the  troops  once  disembarked  the  landing  of  supplies 
becomes  a  matter  of  detail,  dependent  largely  on  the  operations 
of  the  force  landed.  As  the  intentions  of  the  force  were,  primar- 
ily, 10  establish  a  fortified  base,  these  supplies  would  consist 
chiefly  of  material  for  that  purpose,  and  would  not  include,  to 
any  great  extent,  the  material  for  transportation,  and  the  %^ast 
Iratns  of  supplies  necessary  for  long  marches  in  an  enemy's 
country.  So  long  as  the  army  could  keep  in  touch  with  the  fleet, 
the  bulk  of  the  supplies  w^ould  find  ready  transport  by  water.  It 
goes  without  saying  that  the  first  objective  of  the  expedition 
would  be  Uic  seixure  of  some  harbor  or  sound*  in  which  its  fleets 
'Could  anchor  and  be  protected  from  the  weather,  and  where  its 
forces  could  entrench  themselves  and  protect  the  approaches. 
To  this  end  the  landing  must  be  made  not  far  from  such  harbor 
or  sound.  The  details  of  all  land  operations  belong  to  the  mili- 
tar}'  branch  of  the  expedition  and  must  be  carried  out  by  it,  the 
assistance  of  the  naval  force  being  given  wherever  practicable. 

When  the  landing  is  opposed,  the  commander-in-chief  nntst 
be  governed  by  circumstances  as  to  the  point  of  disembarking 
the  troops.  He  must  determine  in  what  positions  the  enemy  is 
in  strongest  force  and  select  the  least  exposed  route  for  his  boats 
and  the  place  at  which  the  forces  can  most  readily  establish  them- 
selves* In  this  case  it  would  seem  imperative  that  feints  should 
be  made  at  widely  distant  points,  to  confuse  and  divide  the  ene- 
my'i  forces.     The  entire  extent  of  shore  at  the  place  of  landing 
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must  be  kept  under  the  guns  of  the  convoying  fleet,  the  smaller 
vessels  as  near  to  the  beach  as  the  water  will  permit*  The  rapid* 
fire  batteries  of  these  war  vessels  should  be  able  to  break  up  any 
heavy  attack  on  the  landing  forces* 

The  intelligence  bureaus  of  all  the  powers,  in  recent  years, 
have  devoted  so  much  attention  to  the  affairs  of  their  neighbors 
that  the  Httoral  of  every  foreign  country  is  almost  as  well  known 
as  that  of  their  own  land.  Each  railroad,  wagon  road,  and  even 
footpath  is  on  the  war  chart;  telegraph  and  telephone  lines  are 
delineated;  churches,  farm  houses,  and  barns  are  cut  in  with  the 
utmost  care;  ea^h  hill,  woodland,  meadow,  and  swamp  is  desig- 
nated in  detail.  Hence,  a  general,  landing  or  proposing  to  land 
on  a  hostile  coast,  would  have  all  necessary  material  for  formu- 
lating a  plan  of  immediate  campaign;  the  necessity  for  extended 
reconnaissances  in  an  unknown  country  no  longer  existing,  he 
could  assign  his  various  units  of  force  at  once  to  their  stations^ 

History  furnishes  but  few  examples  where  combined  expedi- 
tions have  been  landed  when  seriously  opposed*  In  most  cases 
the  winds  and  sea — surf — have  offered  the  greatest  resistance, 
and  to  them  may  be  attributed  the  main  loss.  General  Aber- 
crombie's  landing  at  Aboukir  Bay,  in  1801,  appears  to  be  the 
sole  combined  expedition,  in  force,  given  us  in  modern  times> 
where  serious  opposition  was  met  with  and  successfully  overcome. 
This  success  seems  to  have  been  due  to  overconfidence  on  the 
part  of  the  French,  who  had  plenty  of  time  to  reinforce  their 
forces  and  strengthen  their  works  to  such  an  extent  as  to  render 
the  landing  impossible.  As  it  was,  2000  men  were  left  to  protect 
3  miles  of  beach  against  the  6000  forming  the  first  landing  party. 
The  list  of  killed  and  wounded  attests  the  braver}^  of  the  de- 
fense, as  well  as  the  gallantry  of  the  attack. 

Admiral  Colomb,  R.  N*,  in  his  forcible  paper  on  "  Combined 
Military  and  Naval  Operations,'*  has  entered  into  details  with 
reference  to  the  most  important  of  such  operations  of  modern 
date,  and  has  clearly  shown  the  sphere  of  each  branch  of  the  ser- 
vice therein.  He  points  out  how  unfitted  either  is,  alone,  for  the 
accomplishment  of  any  permanent  conquest  He  says :  "  In 
every  case,  the  navy  was  but  the  handmaid  of  the  army,  as  far  as 
attack  went/^  and  again,  '*  The  function  of  the  naval  force  is  to 
guard  the  communications  over  sea  and  to  take  care  that  no 
interference  with  the  operations  of  the  land  forces  is  offered  from 
the  sea/* 
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It  would  seem  to  be  the  general  opinion  of  good  authorities 
I  on  the  subject,  that  when  the  naval  portion  of  the  expedition 
has  convoyed  the  transports  in  safety  to  a  landing,  has  success- 
fully  assisted  at  that  landing,  has  afforded  protection  to  the 
wing  of  the  army  within  range  of  its  guns,  and  has  established 
an  efficient  blockade,  to  prevent  annoyance  from  eneniy*s  vessels 
and  the  introduction  of  supplies  from  the  sea,  its  role  becomes 
a  passive  one,  subordinate,  in  all  shore  operations,  to  that  of  the 
army. 

If,  in  violation  of  precedent,  a  landing  be  made  in  the  face  of 
strongly  posted  troops  or  fortifications,  it  must  be  regarded  in 
the  light  of  a  forlorn  hope.  All  the  chances  are  against  success 
and  attempt  is  but  courting  disaster.  Modern  armaments  serve 
to  accentuate  this  fact,  since  the  range  of  death-dealing  weapons 
has  been  so  wonderfully  increased.  The  landing  of  vast  bodies 
of  men  and  horses^  with  the  artillery  and  stores,  even  under  the 
most  favorable  circumstances  and  with  the  most  perfect  organi- 
zation, presents  great  difficulties.  If,  then^  we  complicate  these 
difficulties  by  subjecting  the  troops  to  the  fire  of  a  determined 
enemy,  begun  at  long  range  and  continued  during  the  confusion 
attendant  on  disembarking,  what  but  pre-eminent  disaster  can  be 
the  result?  Under  no  circumstances  can  the  result  of  a  battle 
be  absolutely  certain  until  the  fight  has  been  made;  yet  no  gen- 
eral, of  his  free  will,  will  begin  an  action  unless  he  believes  he 
lias  at  least  an  even  chance  of  success. 

In  the  case  under  consideration,  evcrj^thing  is  against  the 
attacking  force,  and  entire  discomfiture  only  can  be  expected. 
Undoubtedly,  the  character  of  the  enemy  must  be  considered, 
though  the  old  maxim,  not  to  despise  one's  enemy,  should  be 
kept  tn  mind.  The  English  had  cause  to  rue  the  neglect  of 
this  principle  in  the  attack  on  Taku  forts  in  1859,  where  so  much 
intrepid  heroism  was  displayed  and  whence  comes  the  heart- 
stirring  phrase,  "  Blood  is  thicker  than  water." 

If,  in  attempting  to  land  in  the  face  of  an  enemy,  his  fire  is 
fotuid  too  heavy  while  yet  the  troops  are  in  the  boats,  the  retreat 
may  be  made«  possibly  in  good  order,  but  doubtless  with  serious 
loss;  but  should  ilie  troops  have  been  landed  before  the  enemy's 
strength  has  developed,  then  retreat  becomes  a  far  more  serious 
matter — the  troops  must  be  embarked  in  the  presence  of  an  active 
enemy.     All  defense  now  depends  on  the  fire  of  the  warships,  and 
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its  efficiency  upon  the  nature  of  the  ground.  If  the  ground 
flat,  then  the  embarking  troops  mask  the  fire  of  their  warships 
and  pre%^ent  aid  to  themselves;  if  it  be  high,  sloping  toward  the 
beach,  it  may  be  possible  for  the  ship  gun-fire  to  hold  the  enemy 
in  check  while  the  embarkation  is  proceeding.  Under  the  best 
circumstances,  the  loss  in  men  and  material  must  be  immense. 
History  furnishes  few  instances,  in  modern  times,  where  troops 
have  embarked  under  fire,  and  these  few  give  warning  of  its  ex- 
treme peril 

In  closing  this  most  imperfect  and  brief  consideration  of  an 
important  subject,  it  seems  pertinent  to  dwxll  for  a  moment  on 
the  points  which  appear  to  be  demanded  to  conduct  to  a  success- 
ful issue.  It  will  suffice  to  name  them,  as  each  has  been  men- 
tioned and  treated  within.  Transports  must  be  absolutely  under 
naval  control;  they  must  be  loaded  and  discharged  by  the  navy; 
organization  on  board  must  be  effected  and  maintained  on  a  naval 
basis;  the  embarkation  and  disembarkation  of  troops  should  be 
practiced,  as  a  drill,  during  the  period  of  outfitting;  each  trans* 
port  should  carry  a  complete  outfit,  in  every  particular,  for  the 
troops  conveyed  by  it,  and  should  have  its  stores  so  stowed  that 
each  class  may  be  available  for  immediate  issue. 

In  the  recent  landing  of  our  forces  on  the  coast  of  Cuba  the 
entire  neglect  of  the  above-enunciated  principles  caysed  all  of 
the  troubles  and  vexations  met  with.  Had  the  transports  been 
in  charge  of  naval  ofKcers,  trained  in  obedience  to  the  orders  of 
their  senior  officers,  there  would  have  been  no  seeking  for  a 
transport  five  or  more  miles  at  sea;  each  one  would  have  been 
in  its  assigned  position.  The  excellent  work  done  by  Captain 
Goodrich,  as  the  naval  officer  in  charge  of  landing,  reflects  the 
highest  honor  on  him  and  on  the  service  he  ornaments,  yet, 
what  might  have  been  the  tale  of  men  landed  had  the  organization 
and  control  been  such  as  above  designated.  With  the  facilities 
at  his  command  he  accomplished  wonders;  his  arrangement  of 
them  was  practically  perfect,  but  his  difficulties  were  so  numerous 
and  unavoidable  that  the  results,  though  grand,  were  reduced  to 
a  minimum. 

It  is  to  be  hoped  that  *^  experientia  docet  "  will  become  a  truth 
in  any  future  combined  operations  in  which  this  countr>^  may  be 
engaged,  and  that  our  sister  branch  of  the  service  may  join  with 
us  in  relegating  "  the  shoemaker  to  his  last."     It  were  foolishness 
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for  the  navy  to  desire  control  of  operations  on  shore,  and,  un- 
questionably, it  is  equally  unwise  for  those  lacking  all  marine 
training  to  invade  the  territory  of  the  sea.  The  field  is  broad 
enough  for  both.  Let  us,  then,  unite  and  let  our  army  brothers 
say  to  us,  "  Land  us  in  position  to  do  our  work,  protect  our  sea 
flank,  keep  open  our  communications,  convoy  our  supply  fleets, 
and  see  that  we  are  furnished  with  the  sinews  of  war,  and  we  will 
do  the  rest." 


U.  a  NAVAL  INSTITUTE,  ANNAPOLIS,  MD, 


THE  ST  LOUIS'  CABLE-CUTTINa 
By  Captain  Caspar  F.  Goodrich,  U.  S-  Navy. 


The  U.  S*  S,  St.  Louis  left  New  York  on  the  30th  of  April, 
1898^  to  scout  off  the  island  of  Guadeloupe  in  the  hope  of  sight- 
ing Cervcra's  fleet.  While  engaged  in  this  duty,  many  conver- 
sations were  held  by  her  officers  as  to  what  the  ship  might  do 
during  the  war,  which  would  be  useful  to  the  country,  and  as  to 
the  various  means  by  which  our  own  cause  could  be  advanced 
or  the  enemy's  injured.  Some  one,  I  have  forgotten  now  who  it 
was^  remarked  that  Admiral  Sampson  would  greatly  appreciate 
the  cutting  of  the  submarine  cables  leading  to  Cuba  and  Porto 
RicOj  adding  that  a  cable  ship  was  now  a  necessary  part  of  any 
well-organized  fleeL 

**  Not  at  all,"  said  Chief  Officer  Segrave,  **  there  is  nothing 
easier  than  to  pick  up  and  cut  a  cable/' 

At  this  the  rest  of  us  exclaimed,  **  How  is  it  done?  Can  you 
doit?" 

Mr.  Segrave  replied:  **  All  you  have  to  do  is  to  lower  a  stout 
grapnel  to  the  bottom  and  to  drag  it  slowly  across  the  location 
of  the  cable.  If  the  bottom  is  sandy  and  free  from  rocks  you 
can  often  catch  the  cable  on  the  first  drive.  If,  on  the  other  hand, 
the  bottom  is  foul,  you  may  spend  a  week  and  not  get  it  even 
when  you  have  special  appliances  for  the  purpose." 

'*  How  do  you  happen  to  know  so  much  on  the  subject?  ** 

*•  I  have  spent  years  laying  and  repairing  cables.  I  have, 
mysellp  laid  some  of  the  cables  now  in  the  West  Indies/' 

**  Could  you  pick  up  cables  in  so  large  a  ship  as  the  St.  Louis?  *' 

"  Why  not?  It  is  only  a  question  of  devoting  a  big  and  valu- 
able craft  to  work  which  might  equally  well  be  done  by  a  small 
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''  Would  you  like  to  try  for  those  leading  to  Porto  Rico?  " 

"  Very  much  indeed/' 

We  ran  into  Guadeloupe  on  May  ii,  and  I  immediately 
telegraphed  to  the  Navy  Department  and  to  the  commander-in- 
chief:  *'  Unless  I  receive  orders  to  the  contrary,  I  shall  destroy 
the  two  telegraph  cables  to  San  Juan,  Porto  Rico,  which  my 
first  officer  has  laid  [in]  shallow,  navigable  waters/'  That  even- 
ing* the  ship  proceeded  to  St*  Thoma^  where  instructions  to  join 
the  admiral's  flagship  at  a  stated  rendezvous  off  Cape  Haytien 
and  at  a  stated  hour  were  given  me.  Orders  fwt  to  destroy  cables 
never  came  to  me  because  they  were  never  sent. 

We  learned  at  St.  Thomas^  in  ways  which  it  is  not  w^ell  to  di- 
vulge, that  the  cable  from  San  Juan  to  Jamaica  was  out  of  order. 
To  isolate  Porto  Rico,  therefore,  it  would  be  necessary  to  cut  the 
St.  Thomas-San  Juan  line  and  the  alternate  lines  leading  out  of 
Ponce  to  Jamaica  and  to  St  Thomas,  As  time  permitted,  we 
decided  to  cut  the  first  of  these  three  lines  on  our  way  to  the  flag. 

It  is  always  surprising  to  find  out  how  hard  is  the  obtaining 
of  any  exact  information  on  any  given  subject.  We  have  all  had 
this  experience.  Generalizations  abound,  but  when  one  wants 
accurate  knowledge  every  topic  is  seen  to  bristle  with  difficulties 
and  to  be  shrouded  in  mystery.  Cable-cutting  is  no  exception  to 
the  rule.  Now  there  are  two  important  conditions  essentia!  to 
success  in  this  operation.  In  the  first  place,  you  must  know 
where  the  cable  lies;  and,  in  the  second,  how  to  pick  it  up, 
I  think  it  may  be  broadly  stated  that,  outside  of  the  records  of 
the  proprietary  cable  company  and  excepting  as  to  some  shore 
ends,  the  precise  location  of  evenr"  cable  is  unknown.  No  chart 
that  I  was  able  to  obtain,  no  source  of  intelligence,  could  tell  me 
the  very  spot  to  go  to  for  the  purpose  of  raising  the  submarine 
wires  I  wished  to  sever.  True,  there  are  many  charts  indicating' 
the  presence  of  such  lines  connecting  various  ports,  but  they  are 
all  schematic  only-  To  follow  such  a  diagram  closely  in  the 
belief  that  it  will  lead  to  the  particular  point  sought  would  be  a 
waste  of  time.  There  is  one  consideration,  however,  which  is 
always  useful  as  a  guide.  Cables  are  costly.  Even  the  deep' sea 
portions,  which  are  lighter  than  the  shore  ends,  are  expensive^ 
the  price  running  from  $500  per  mile  upwards.  It  may  therefore 
be  confidently  assumed  that  where  the  water  is  over  20  fathoms  in 
depth  and  consequently  quite  undisturbed  by  heavy  gales  of  wind, 
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the  coffipany  will  follow  the  shortest  distance  between  the  ter- 
minal points,  which,  in  sweeping  around  an  irregular  and  salient 
shore,  will  pass,  naturally,  from  headland  to  headland.  For  ex- 
ample, when  wishing  to  pick  up  the  Santiago- Jamaica  cables, 
we  drew  on  the  chart  the  straight  course  connecting  the  harbor 
mouth  with  Holland  Bay,  Jamaica,  where  the  cables  land,  and 
wc  were  confident  that  what  we  sought  would  be  found,  if  at  all, 
not  far  away.  As  a  matter  of  fact  we  got  the  cables  just  w^here 
we  reasoned  that  they  must  lie.  But  how  much  more  satisfactory 
it  is  to  know  in  advance  where  the  cable  was  originally  placed^ 
and  how^  fortunate  I  was  to  have  at  my  disposal  a  man  who  had 
placed  it  there  himself  and  knew  how  to  go  about  grappling  for  it. 

The  process  of  grappling  is  very  simple  in  the  abstract.  Over 
the  boti\  yon  lower  a  grapnel  to  the  bottom  and  then  steam  very 
slowly  ahead — barely  moving  the  ship — square  across  the  line  of 
the  cable.  The  grapnel  creeps  over  the  bottom,  its  prongs  bur- 
rowing slightly  under  the  surface  of  the  soil  until  they  catch 
underneath  the  cable.  The  gradually  increasing  tension  on  the 
gnppling  rope  reveals  to  the  expert,  whose  hand  is  always  on 
the  outboard  part,  that  the  cable  is  caught.  The  movements  of 
the  ship  are  under  bis  control  by  signals  to  the  bridge,  and  he 
measures  the  speed  by  the  old  device  of  the  Dutchman's  log — 
billets  of  wood  thrown  overboard  from  time  to  tiine.  It  is  well 
to  keep  going  ahead  for  a  few  minutes  after  getting  an  unmistak- 
able  "  bite  "  in  order  to  lift  the  cable  off  the  bottom  and  thus 
ensure  its  being  well  hooked.  Then  the  ship  is  stopped,  the  line 
taken  to  a  steam  capstan  or  winch  and  hove  in*  As  soon  as  the 
bight  is  well  out  of  water  a  hawser  is  bent  to  it  and  the  grapnel 
relieved  of  its  duty.  When  the  cable  is  inboard  a  stout  plank 
to  protect  the  deck,  a  couple  of  sharp  blows  with  an  axe  and  the 
thing  is  done.  Letting  one  end  go  and  steaming  a  couple  of 
miles  away  with  the  other  make  a  gap  of  sufficient  magnitude  to 
embarrass  the  repair  steamer,  should  she  come  along  before  peace 
is  declared. 

Practically  much  depends  on  the  judgment  and  expenencc  of 
the  opei^tor.  He  knows  when  it  is  best  to  put  a  shot  of  |4-inch 
cHatti  just  ahead  of  the  grapnel;  when  best  to  use  manila;  when 
ordinary  wire  is  advisable.  For  deep  sea  work,  in  1200  fathoms 
or  upwards*  a  special  steel  rope  has  been  developed,  very  strong, 
very  light,  very  flexible,  its  outer  strands  wrapped  with  hemp 
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yarns.  The  "  feel "  is  so  much  deadened  that  with  improvised 
appliances  you  might  catch  and  part  a  cable  in  such  a  depth  of 
water  and  be  never  the  wiser;  or,  you  might  miss  it  and  think  you 
had  broken  it.  It  is  the  old  story — sooner  or  later  in  any  partic- 
ular branch  of  human  activity  we  must  abandon  makeshifts,  use 
standard  appliances  and  call  in  the  professional. 

The  conditions  I  have  just  described  are  those  most  commonly 
foimd^ — a  comparatively  smooth  sandy  or  gravelly  floor.  For  such 
conditions  the  outfit  mentioned  will  suffice,  with  patience  and 
care. 

But  cables  often  lie  on  rocky  bottoms;  possibly  they  run  be- 
tween boulders  or  coral  heads  that  protect  them  from  the 
searching  prong  of  the  grapnel  which  engages  under  one  rock 
only  to  springs  when  frecdi  clean  and  clear  over  the  modest  and 
retiring  wire,  or  to  have  its  prongs  straightened  out  to  a  state  of 
fiabby  uselessness.  Here  a  cable  is  as  safe  as  if  buried  in  a 
trench  except  for  the  one  chance  out  of  the  thousand  which  favors 
the  grappler.  Under  these  circumstances,  recourse  is  had  to 
one  or  more  so-called  centipedes.  Imagine  a  piece  of  five-  or  six- 
inch  lap-welded  iron  pipe*  about  three  or  four  feet  long.  A  series 
of  square  holes  is  cut  in  this  pipe,  each  pair  at  opposite  ends  of 
a  diameter,  the  diameters  being  placed  spirally  along  the  length 
of  the  pipe.  Through  each  hole  and  its  opposite,  square  pieces 
of  iron  or  steel  are  driven  and  the  ends  turned  forwards  tow^ards 
the  ring  by  which  the  instrument  is  towed.  Tliis  is  a  centipede. 
It  always  has  for  its  leader  a  length  of  chain.  Two  or  more 
centipedes  with  their  leaders  are  occasionally  bent  tandem  to  the 
same  line.  Perseverance  and  repeated  trials  are  necessary  even 
wlien  centipedes  abound.  In  cable  practice  it  is  sometimes  con- 
sidered economical  to  abandon  altogether  a  leaky  wire  and  to 
replace  it  with  a  new  one  rather  than  attempt  to  raise  and  repair 
it  in  such  foul  bottom. 

While  on  this  branch  of  the  subject  I  may  remark  that  the 
two  cables  from  Santiago  to  Cienfuegos  come  under  the  head  of 
cables  protected  by  the  nature  of  the  bottom.  We  made  alto- 
gether in  the  St,  Louis  and  Suwanee  no  less  than  fourteen  drives 
for  them  at  points  varying  from  just  outside  the  harbor  mouth  at 
Santiago  to  ten  miles  distant  but  we  never  succeeded  in  getting 
the  wire  or  in  bringing  up  anything  more  than  the  grapnel 
itself  with  its  prongs  straightened  out  like  the  ribs  of  an  inverted 
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umbrella.  The  Santiago-Cienfuegos  cables  were  our  conspicu- 
ous failure. 

On  the  13th  of  May  the  St.  Louis  broke  the  San  Juan-St, 
Thotnas  cable.  It  was  necessary  to  go  quite  close  to  the  beach 
about  eight  miles  east  of  San  Juan — and  g^reat  was  the  excite- 
ment created  on  shore  by  our  approach.  Horsemen  could  be 
seen  riding  frantically  in  all  directions,  doubtless  to  summon 
troops  to  resist  or  friends  to  facilitate  an  assumed  landing  on 
our  part.  Not  being  able  to  determine  which  was  the  actuating 
sentiment,  friendship  or  enmity,  we  refrained  from  firing.  The 
grapnel  opened  out  in  this  drive,  but  it  brought  up  enough  of 
ibe  giitta  percha  insulation  and  of  the  protecting  hemp  to  justify 
us  in  believing  that  the  cable  was  actually  parted,  corroborating 
the  evidence  of  the  heavy  strain  and  sudden  release  of  tension. 

WTien,  next  morning  early,  I  reported  to  Admiral  Sampson, 

00  board  his  llagship,  both  what  I  had  done  and  what  I  thought 

1  could  do,  he  expressed  his  great  satisfaction  and  he  quickly 
adopted  my  suggestion  that  the  St.  Louis  continue  the  work  she 
liad  begun.  Chief  Officer  Segrave  was  summoned  over  from  the 
St  Louis  that  he  might  explain  to  tlic  admiral  his  requirements 
in  the  matter  of  lines  and  grapnels,  A  number  of  Manila  hawsers 
of  6,  7  and  8  in.  circumference,  and  a  lot  of  stout  grapnels  %vere 
delivered  to  us  by  the  fleet.  For  inshore  work,  where  light 
dmught  and  handiness  were  necessary,  the  admiral  was  good 
enough  to  assign  to  my  assistance  the  U.  S,  S.  Wompatiick,  com- 
manded by  an  excellent,  faithful  and  brave  officer,  Lieutenant 
Carl  W.  Jungen,  U.  S.  Navy, 

When  such  preparations  were  completed  as  the  resources  of 
the  fleet  permitted  the  St.  Louis,  displacing  over  17,000  tons,  the 
brgest  vessel,  by  the  way,  which  ever  wore  a  pennant,  and  her 
Btdc  consort,  the  Wompatiick,  of  462  tons  displacement,  steamed 
away  from  the  fiag  towards  Santiago  de  Cuba,  our  first  point  of 
attack  on  the  enemy's  submarine  communications  w4th  Cuba. 

The  following  day,  the  isth  of  May,  was  spent  in  the  Wind- 
irard  Passage  out  of  sight  of  land  in  fitting  up  the  Wompatuck 
fc>r  grappling,  furnishing  her  with  steaming  water,  etc.  It  was 
determined  that  an  attempt  on  the  Santiago-Jamaica  cables  should 
be  made  by  that  vessel  May  16,  and  we  timed  our  movements 
so  as  to  arrive  oflf  the  port  about  9  P,  M. 

The  night  was  appropriate  to  the  work,  being  moonless,  but 
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clouds  with  mist  and  rain  would  have  been  siill  more  acceptable 
as  obscuring  us  from  the  enemy.  Such  as  the  weather  was, 
however,  the  stars  shining  brilliantly  in  the  calm  air,  we  had  no 
choice  but  to  go  in  and  run  the  risk  of  detection.  Accordingly, 
a  volunteer  party  from  the  St.  Louis,  with  Chief  OfHcer  Segrave 
at  its  head,  went  on  board  the  Wompatuck  with  me.  They  were 
not,  as  yet,  formally  enlisted  or  commissioned  in  the  United 
States  Navy,  were  in  fact  only  under  charter  to  the  government 
by  the  American  Line  and  thus  lay  under  no  positive  obligation 
to  endanger  their  lives  in  a  military  enterprise. 

The  Wompatuck  approached  the  port  from  the  westward,  hug- 
ging  the  land  and  stealing  slowly  towards  the  Morro  which  soon 
towered  above  her.  We  were  at  the  very  mouth  of  the  harbor. 
Lowering  the  grapnel  quietly  we  soon  had  hold  of  a  telegraph 
cable  and  then  the  heaving-in  process  began.  In  spite  of  our 
precautions,  some  noise  must  have  been  made,  for  a  patrol  boat 
came  out  towards  us.  Supposing  that  the  Morro,  which  was 
close  to  us,  mounted  guns,  and  believing  that  our  presence, 
now  known,  would  bring  a  reinforcement  sufHcient  to  deprive  us 
of  the  four  or  five  hours  necessary  to  grapple,  raise  and  cut  both 
Jamaica  cables,  I  decided  to  abandon  the  attempt  that  night  and 
try  to  reach  my  end  in  another  way.  We  returned  to  the  St- 
Louis,  which  lay  in  the  offing,  and  learned  that  during  our  ab- 
sence she  had  been  chased  by  two  patrol  vessels  flashing  signals 
to  each  other  We  then  steamed  well  out  of  sight  to  the  south- 
ward and  westward. 

On  the  1 8th  of  May  the  St,  Louis  and  Wompatuck  came  from 
the  westward  towards  Santiago  at  daylight  at  the  distance  of  a 
mile  or  so  from  the  beach.  At  5  A,  M,  we  were  within  range  of 
the  batteries-  The  Morro  fired  a  gim  to  give  warning  of  our 
approach,  and  wc  supposed  that  it  would  be  followed  by  a  general 
opening  of  fire  upon  us.    In  this  we  were  agreeably  disappointed. 

The  water  is  so  deep  off  Santiago  that  it  was  necessary  to 
pass  quite  close  to  the  batteries  in  order  to  reach  bottom  with 
our  grapnel.  Wlien  on  a  predetermined  line  of  bearing  from  the 
lighthouse  we  lowered  down  not  far  from  a  thousand  fathoms  of 
hawser  and  began  the  slow  work  of  feeling  for  the  cable.  It 
was  not  until  after  1 1  A.  M.,  if  my  memory  serves  me  rightly, 
that  the  St.  Louts  hooked  her  fish  and  could  heave  in.  In  the 
meantime,   great   activity    and   excitement   prevailed   on   shore. 
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St^mboats  plied  between  the  Morro  and  the  city  bringing  troops 
and  carrying  away  passengers  %\  hom  we  took  to  be  women  and 
children.  At  the  Socapa  battery  and  at  that  to  the  east%vard  of 
the  Morro,  men  were  working  like  beavers  to  get  guns  into 
position.  It  was  evident  that  the  Krupp  6-in,  B.  L*  R.'s  we  had 
been  told  of  as  m  place  were  not  ready.  Still  no  effort  was  made 
to  disturb  uSp  and  I  doubt  whether,  for  a  long  time,  the  Spaniards 
suspected  our  object  At  about  noon,  how  ever »  we  had  begim 
to  lift  the  cable.  Word  to  that  effect  must  have  been  sent  to  the 
officer  in  command  from  the  cable  station,  for  the  Spaniards 
opened  on  the  ship — the  lighthouse  being  then  distant  a  mile 
and  a  tenth  by  observation.  The  shots  were  not  well  directed^ 
however.  We  had  no  difficulty  in  shortly  driving  the  gunners 
from  their  pieces  near  the  Morro,  or  in  seeing  them  as  they  ran 
away.*  The  Wompatuck,  which  had  been  lying  well  outside  of 
the  St  Louis,  came  up  in  great  shape  and  joined  in  the  action, 
The  total  broadside  of  the  American  ships  in  this  fight  was  two 
6-potinders  on  board  the  St.  Louis  and  one  3 -pounder  on  board 
rhc  Wofnpatuck. 

The  battery  of  rifled  mortars  on  Ptmta  Gorda  gave  me  much 
concern,  for  it  was  entirely  out  of  reach  of  my  little  guns  and  yet 
was  able  to  drop  its  shells  all  around  us.  We  were  practically  a 
stationary  target,  for  the  St  Louis  was  fast  to  the  cable.  We 
could  not  make  up  our  minds  to  let  that  go,  so  we  stuck  to  it 
ind  hove  rt  up.  Once  the  bight  was  secured  we  could  steam 
away  as  we  liked.  It  was  a  great  relief  to  me  when  the  valuable 
and  most  vulnerable  ship  I  commanded  had  put  the  western  point 
of  land  between  her  and  Punta  Gorda.  We  were  some  forty  odd 
mtnotes  under  fire^ — and  exposed  to  large  shells  sent  from  guns 
beyond  our  range,  whose  accuracy  of  aim  became  painfully 
tlir^tentng.  However,  "alTs  well  that  ends  well/'  We  got  the 
cable;  we  fought  the  Spaniards;  and  we  silenced  the  guns  that 
were  within  our  range;  and  we  escaped  unhurt* 

The  next  day  we  made  an  unsuccessful  attempt  to  cut  the 
French  cable  at  Guantanamo,  which  we  cut  the  day  following. 


•  In  the  table  ol  bombardments  of  Santiago  given  by  Commander 
J—,  Proceedings  Naval  Institiitc,  March,  iSgg,  p.  29,  it  is  staud  that  a 
16-ac.  gun  at  the  Morro  **  could  only  fire  three  shots."  It  appeared  to 
m  OQ  board  the  St,  Louis  as  if  the  cause  lay  rather  with  the  gun's  crew, 
vIliGlt  certainly,  to  a  man,  sprinted  in  hne  form. 
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outside  the  Mole  St.  Nicholas.  At  this  point  the  Wompatuck 
left  us  to  join  the  flag  at  Key  West, 

The  rough  coral  bottom  off  the  south  side  of  Porto  Rico 
frustrated  our  subsequent  efforts  to  isolate  that  island  and  demon* 
strated  the  need  of  special  tools. 

I  have  spoken  already  of  my  repeated  failures  to  get  the  San- 
tiago-Cienfuegos  cable  by  which  Havana  communicated  with 
Santiago.  On  two  of  these  occasions  we  got  at  night  close 
into  the  beach  under  the  Socapa  battery,  once  in  the  St,  Louis» 
when  there  were  but  12  fathoms  of  water  under  her  bow,  which 
lay  just  outside  of  the  surf.  Why  the  Spaniards  did  not  blow 
the  big  liner  out  of  water  surpasses  my  comprehension.  She 
offered  an  ideal  target,  her  huge  bulk  plainly  outhned  as  a  sil- 
houette  against  the  background  of  a  search-light  beam  behind 
her.  Again,  in  the  Suwanee,  on  June  16th,  I  got  even  closer  still 
— so  close  that  Lieut.  Aranco  of  the  Spanish  Navy  vainly  begged 
the  gunners  to  open  fire  on  us,  for  he  could  both  see  and  hear  us 
distinctly.  Probably  Lt.-Comdr,  Delehanty,  who  commanded 
the  Suwanee,  would  have  rejoiced  in  being  fired  at.  For  myself, 
I  frankly  confess  I  am  glad  the  Spanish  commandant  rejected 
Aranco's  proposition. 

About  this  time  the  Army  Signal  Corps  was  vainly  endeavor- 
ing to  get  the  remaining  Santiago-Jamaica  cable — the  one  which 
it  seems  the  St.  Louis  had  left  intact  on  May  18,  although  I 
had  reason  at  the  time  to  believe  it  broken.  The  corps  had 
chartered  the  cable  steanier  Adria,  fully  equipped  for  such  work, 
while  I  had  furnished  all  the  information  in  my  possession,  had 
described  how  and  where  I  had  grappled  number  one.  and  what 
measures  I  should  take  to  secure  number  two.  As  far  as  1  could 
I  aided  in  every  way.  Among  other  things  I  had  strongly  ad- 
vised steaming  across  tlie  line  of  the  cable  from  east  to  west,  for 
I  had  towed  the  broken  ends  of  number  one  to  the  westward, 
leaving  the  eastern  approach  clear.  Any  cable  picked  up  to  the 
eastward  would,  therefore,  in  all  probability,  be  a  live  cable. 

Provided  thus  with  all  the  counsel  and  knowledge  at  my  dis- 
posal, the  cable  steamer,  under  the  Signal  Corps,  made  one  last 
and  dramatic  effort — ^passing  over  the  line  with  the  Oregon  and 
Texas  between  her  and  the  batteries.  To  make  a  long  story 
short  she  went  from  wfst  to  east  and  she  did  not  get  the  cable 
then  or  at  any  other  time. 
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On  the  night  of  June  18,  the  admiral  allowed  the  St.  Louis 
to  try  for  the  remaiiiing  cable.  Starting  in  after  nigh  rial  1  and 
proceeding  from  east  to  tvest  she  picked  up  and  severed  the  cable 
without  difficulty  or  loss  of  time*  From  that  date  on  no  tele- 
graphic messages  passed  out  of  Cuba  via  Santiago,* 

The  St.  Louis  cut  the  French  cable  from  Guantanamo  to  San- 
tiago 0x1  June  7,  and  the  same  day  she  grappled  that  from  Guan- 
tanamo to  Mole  St.  Nicholas,  By  the  admirars  orders  the  latter 
was  not  cut,  but  about  ten  inches  of  the  conductor  were  removed, 
and  the  injured  place  buoyed.  The  idea  was  to  have  this  line 
only  tejnporarily  disabled  and  ready  for  subsequent  use  with  but 
alight  repairs.  It  is  an  interesting  fact  that  for  several  hours 
afierifi'ards,  messages  were  sent  and  received  over  the  damaged 
line.  The  moral  is  that  if  you  want  to  stop  the  enemy's  use  of  a 
cable  you  must  completely  sever  it  and  separate  the  ends. 

It  was  Chief  Officer  Segrave  who  put  us  in  the  way  of  cutting 
cables  and  who  actually  cut  three,  viz.,  San  Juan-St.  Thomas,  the 
fii^t  Santiago- Jamaica,  and  the  Guantanamo- Mole  St.  Nicholas 
lioes.  It  was  his  temporary  successor,  Chief  Officer  Geo.  E, 
Beckwith,  who  cut  the  two  cables  which  formed  the  loop  on  the 
Santiago-Hay ti  s^ection,  leading  into  and  out  of  Guantanamo — a 
most  difficult  job  it  was,  too — and  also  the  last  Santiago- Jamaica 
link.  They  both  bore  commissions  in  the  navy  of  the  United 
States  and  well  had  they  deserved  them. 

The  Sl  Louis  thus  cut  et^ery  foreign  cable  leading  to  Cuba  and 
eftabtished  an  honorable  name  in  connection  with  work  which 
could  hardly  have  been  in  the  minds  of  her  designers  when  they 
drew  the  plans  ol  so  noble  a  vessel,  distinguished  in  war  as  well 
as  peace. 

It  would  be  unfair  if  I  brought  this  brief  sketch  of  events  to  a 
dose  without  recording  my  appreciation  of  the  loyalty  and  pluck 


*  MariTie  Barracks,  Navy  Yard,  BrcMDklyn,  N.  Y., 

November  15,  1898. 
i  cotify  that  on  August  10,  1898,  I  landed  at  the  cable  station  ai  the 
cntr^Dcr  to  San  I  i  ago  Harbor*  and  had  a  conversation  ivilh  the  operator. 
Diiri3>£  the  conversation  the  operator  informed  me  that  no  news  had 
bccft  feceivi^d  or  sent  over  the  Jamaica- Santiago  cable  since  the  18th  of 
Jooe*  the  night  when  tlie  St.  Louis  cut  the  last  cable  in  front  of  Santiago. 

A.  W.  Catun. 
Firsi  Liemmant.  U.  S.  M.  C 
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of  Commander  Randle,  previously  and  subsequently  the  worthy 
commodore  of  the  American  Line,  who  was  the  sailing  master 
of  the  St.  Louis  during  the  war  when  not  actually  in  command  of 
her,  and  my  indebtedness  to  his  zealous  and  never-failing  co- 
operation. In  all  this  he  was  imitated  by  the  officers  and  men 
w^ho  served  directly  under  him,  and  who  speedily  set  up  a  healthy 
rivalry  in  all  good  things  with  *'  the  regulars  "  on  board  com- 
posed of  my  aid,  Ensign  F.  R.  Payne,  Lieut.  A.  W.  Catlin,  U.  S. 
M.  C,  and  his  excellent  guard  of  marines,  not  to  mention  four 
naval  cadets  of  the  third  class  at  the  Naval  Academy,  Messrs. 
Fremont,  Williams,  Cook  and  Goodrich. 


a    S,    NAVAL   INSTITUTE,   ANNAPOLIS,   MD, 


TACTICAL  CONSIDERATIONS  INVOLVED  IN  THE 
DESIGN  OF  THE  TORPEDO-BOAT.* 

By  Lieut.  A,  P.  Niblack,  U.S.N- 


Up  to  a  very  recent  period  there  were  a  few  large  firms  in 
Europe  which  had  practically  a  monopoly  in  torpedo-boat  con- 
struction, and  which,  in  a  measure,  set  the  fashions  and  ordained 
the  types.  To-day,  however,  both  in  Europe  and  the  United 
States,  almost  any  shipyard  or  marine  engineering  firm,  without 
traditions  or  previous  experience,  seems  willing  to  take  contracts 
either  on  plans  or  designs  of  its  own  or  on  those  furnished  by 
the  governments  interested*  Owing  to  this  breaking  away  from 
old  traditions  and  to  the  enormous  advances  made  in  naval  con- 
struction and  marine  engineering,  we  find  a  resultant  uncertainty 
as  to  just  what  is  the  best  type  of  torpedo-boat.  The  best  means 
of  approaching  the  question  would  seem  logically  to  be  through 
a  study  of  its  weapon,  the  torpedo,  regarded  as  the  only  excuse 
for  t]ie  existence  of  the  boat. 

An  automobile  torpedo,  launched  over  water  from  a  rapidly 
moving  and  oscillating  platform,  encounters  many  variable  im- 
pulses tending  to  deflect  it  from  its  normal  course.  The  wrong 
angle  of  incidence  of  the  torpedo  in  striking  the  water  may  give 
too  deep  or  too  shoal  an  initial  dive,  or  deflect  the  torpedo  later- 
ally. Moreover,  each  torpedo  has  its  nice  adjustments  and  pecu- 
lianties,  which  must  be  learned  by  trial  runs,  so  that,  in  general, 
it  may  be  stated  that  much  practice  must  be  had  with  a  given 
boat  and  with  each  individual  torpedo  to  insure  the  chances  of 
hitting*  when  the  torpedo-boat  has  survived  the  many  perils 
irhicb  beset  it  in  getting  within  striking  distance. 

•  Read  at  the  seventh  general  meeting  of  the  Society  of  Naval  Arclii- 
I  Ircts  and  M^^rine  Engineers,  held  m  New  York. 
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It  may  be  stated,  roughly,  that  the  highest  development  of  the 
present  type  of  torpedo  is  one  about  16  feet  long,  18  inches  m 
diameter,  and  carrying  a  cliarge  equivalent  t&  1 10  pounds  dry 
gnncotton.  The  highest  pressure  used  in  the  air-flasks  to  oper- 
ate the  engines  is  1500  pounds  per  square  inch,  giving  a  speed  of 
from  30  to  ^2  knots  at  400  yards,  28  to  30  knots  for  800  yards, 
and  26  knots  for  1000  yards.  There  are,  of  course,  innumerable 
sizes,  shapes  and  variations.  Some  carry  twice  the  above  weight 
of  charge.  Distance  and  speed  are  largely  matters  of  pressure 
and  size  of  air-flask.  Some  unusually  long  ones,  for  coast  de- 
fense, run  as  high  as  30  knots  for  1000  yards  and  24  knots  for 
2000,  but,  for  torpedo*boats,  the  above  length  of  16  feet  and 
diameter  of  18  inches  is  about  the  limit  Cor  convenient  handling, 
and  for  weights  of  mounts  and  accessories,  as  the  weights  in- 
crease unduly  for  small  increments  in  dimensions. 

The  torpedo  is  not  a  delicate  instrument,  and,  after  seeing  many 
trials  under  varying  conditions,  one  comes  to  feel  that  it  is  almost 
animate;  but,  for  all  that,  there  is  a  popular  mistrust  of  its  ulti- 
mate value  as  a  weapon,  in  spite  of  what  its  advocates  claim  for 
it;  and  yet,  curiously  enough,  the  world  is  not  yet  alive  to  the 
fact  that  a  complete  revolution  has  taken  place  in  the  status  of 
the  torpedo  by  recent  inventions  and  improvements.  It  now  has 
a  secure  and  permanent  place  in  naval  warfare,  and  it  only  re- 
mains to  accept  the  fact* 

The  first  improvement  is  the  application  of  the  principle  of  the 
gyroscope  to  the  steering  rudders  of  the  torpedo,  and  the  second 
is  the  perfection  of  apparatus  that  will  safely  and  accurately 
launch  torpedoes  from  the  under-water  broadside  of  a  rapidly 
moving  ship.  The  latter  practically  does  away  with  above-water 
discharge  in  large  ships,  and  the  former  has  doubled  the  accuracy 
of  fire. 

In  the  Howell  torpedo,  the  invention  of  Rear  Admiral  J,  A. 
Howell,  U.  S.  N.,  the  motive  power  is  a  fly-wheel  spun  up  pre- 
vious to  launching,  and  the  remarkable  results  in  directive  force 
and  persistence  of  the  torpedo  by  the  gyroscopic  action  of  the 
fly-wheel  has  led  to  its  adoption  in  a  miniature  form  as  a  separate 
attachment  to  an  ordinary  torpedo,  involving  no  radical  changes 
in  design,  since  it  takes  the  place  of  a  certain  amount  of  ballast 
and  merely  adds  a  pair  of  rudders  and  a  few  connections.  The 
first  practical  design  of  this  was  by  an  Austrian,  named  Obry, 
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and  Whitehead  &  Company  acquired  the  sole  rights.  The  ques- 
tion of  infringement  of  the  Howell  patents  has  not  deterred 
others,  and  there  is  a  successful  one  in  Germany. 

We  had  a  naval  commission  at  Fiume  in  November,  1896, 
to  witness  the  first  exhibition  of  the  workings  of  the  Obry  attach- 
ment^  and,  later,  a  trial  in  the  United  States,  which  showed  that 
it  was  **  an  excellent  practical  apparatus  sufficiently  robust  for 
the  conditions  of  use,  not  diflficult  of  adjustment,  and  not  requir- 
ing frequent  adjustment,  and  its  capacity  for  steering  the  torpedo 
in  the  course  indicated  by  the  direction  of  the  axis  of  the  torpedo 
at  the  moment  of  launching  or  in  a  course  parallel  thereto,  after 
the  first  anavoidable  deflections  due  to  unfavorable  conditions  of 
launchingt  was  such  as  to  improve  the  performance  of  the  torpedo 
100  per  cent/' 

Our  naval  commission  at  Fiume  made  the  following  trials  suc- 
cessfully, not  once,  but  many  times  ^  Ordinarily  the  gear  does  not 
start  up  until  the  moment  of  launching  of  the  torpedo,  which  act 
puts  in  operation  a  tightly- wound  clock  spring,  which,  in  turn, 
spins  up  the  gyroscope  and  keeps  it  going.  A  torpedo-boat,  at 
high  speed,  steaming  past  a  target  at  some  600  yards  distance, 
pointed  its  tube  at  the  target,  and*  by  a  special  arrangement, 
rdeased  the  spring.  The  tube  was  then  turned  off  the  target 
about  45  degrees,  and  the  torpedo  launched.  The  gjTOscope^ 
true  to  its  principle,  brought  the  torpedo  back  parallel  to  the 
original  plane  in  which  it  was  started  in  operation,  and  excellent 
targets  were  made.  The  course  of  the  torpedo  thus  fired  is  a 
horizontal  curve. 

At  Fiume,  using  the  attachment,  excellent  results  are  obtained 
bom  fixed  under-water  launching  at  1000  yards,  and,  with  im- 
provements in  air-flasks  as  to  volume  and  pressure,  we  may 
cxpcet  10  see  the  effective  range  of  torpedoes  in  naval  warfare 
reguded  as  800  yards,  instead  of  being  limited,  as  now^  to  500 
jrards  or  less.  Torpedoes,  which  are  erratic,  ordinarily,  to  the 
point  of  rejection,  are  fired  successfully  right  along,  using  the 
Obry  gear,  and,  in  a  recent  trial,  torpedoes  were  fired  from  an 
■Bder-water  broadside  lube  of  a  ship  steaming  16  knots,  and 
excellent  targets,  using  the  attachment,  although  the  per- 
^ttBoetit  angle  of  deflection  of  the  torpedo,  due  to  the  method  of 
hoochtiig,  was  not  known  within  10  degrees.  As  the  Obry  gear 
and  the  method  of  under-water  discharge  from  ships  have  both 
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been  adopted  in  our  navy,  we  may  assume  that  in  the  future  we 
may  count  tactically  on  these  latest  inventions  being  used^  at 
least  in  large  ships. 

If  we  consider  the  conditions  under  which  a  torpedo*boat  may 
be  reasonably  expected  to  be  effective  against  a  ship  or  the  ships 
of  the  enemy,  we  will  find  that  an  attack,  to  have  a  reasonable 
chance,  must  be  a  surprise.  Hence  darkness,  fog,  mist,  snow, 
and  rain  are  the  favoring  conditions.  Heavy  rains  are  particu- 
larly favorable  since,  for  the  defense,  the  eyes  of  lookouts  are 
punished  severely  by  the  water,  it  is  hard  to  keep  men  constantly 
at  the  battery,  the  searchlight  is  worse  than  useless,  sights  are 
blurred,  and  outside  noise  is  deadened  by  the  fall  of  rain. 
Attacks  are  made  in  groups  of  boats,  and  it  is  this  which  we  lose 
sight  of  in  the  United  States.  A  single  boat  would  only  attack 
as  a  forlorn  hope,  and  under  most  extraordinary  circumstances. 
All  torpedo-boat  attack  must  be  in  groups,  and  must  be,  as  in 
polo  or  football,  or  any  otlier  similar  game,  a  question  of  "  team 
work,"  of  '*  interference,"  of  strategy,  head,  and  nerve.  Of  all 
things,  it  is  a  question  of  system.  A  ship  or  a  squadron  attacked 
simultaneously  from  various  directions  must  destroy  or  drive  off 
all  the  attacking  boats  or  take  the  consequences.  Feints  will 
naturally  be  made.  The  first  boat  or  boats  discovered  will  ad- 
vance fearlessly,  dropping  and  scattering  small  incandescent 
buoys  to  disconcert  the  aim  and  create  the  illusion  of  numbers, 
and,  if  so  fitted,  use  their  searchlight.  Under  strong  excitement 
it  is  pecuhariy  human  to  yield  to  the  temptation  of  shooting  at  a 
light  without  reasoning.  Meanwhile,  some  one  or  more  boats 
will  get  in  their  torpedoes  from  an  unexpected  quarter.  Numer- 
ous tests  at  manoeuvres  in  many  navies  have  shown  that  it  is 
astounding  how  often  torpedo-boats  get  in  wttfwtit  being  seen  and 
when  expected.  Some  people  go  so  far  as  to  say  that  the  search- 
light beam  is  the  safest  path  of  approach,  and,  in  one  navy,  they 
practice  running  in  it  so  as  to  get  accustomed  to  the  glare  and  to. 
judge  distances.  | 

In  approaching  to  the  attack,  previous  to  discovery,  reduced'! 
speed  must  be  used  so  as  to  avoid  white  bow  waves,  smoke  and; 
flame,  and  that  peculiar  and  far-sounding  hum  which  accompanies^ 
fast' running  machinery.  Once  discovered,  or  once  within  strik-j 
ing  distance,  high  speed  becomes  important,  but  it  takes  somS 
little  time  to  attain  it  after  having  once  slowed.    As  between  a 
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speed  oi  20  and  one  of  30  knots ,  the  time  it  takes  to  cover  1000 
yards  is  only  as  90  seconds  to  60  seconds.  Can  the  30-knot 
boat  pass  from  20  to  30  knots  in  30  seconds?  If  you  can  build 
three  boats  of  22  knots  for  what  two  of  30  knots  cost,  and  if  the 
greater  the  number  of  attacking  boats  the  better  the  chances,  is 
it  not  wise  to  forego  phenomenal  speed?  This  craze  for  great 
speed  is  illogical  and  tactically  it  is  indefensible.  Back  of  it  is 
generally  an  advertisement  for  somebody.  People  who  hand! 
torpedo-boats  have  never  sanctioned  it  What  they  do  ask  is  that 
boats  be  built  in  groups  on  identical  designs,  and  that  every  rea* 
sonable  eifort  be  made  to  standardize  fittings.  As  long  as  fit- 
tifigs  are  stwidardized,  we  may  improve  groups  progressively 
from  year  to  year  as  experience  dictates. 

We  are  boxing  the  compass  in  our  torpedo-boat  building  pro- 
gramme, and  there  seems  to  be  no  known  relation  between  horse- 
power and  displacement*  The  real  excuse  for  the  boats  is  that 
they  shall  carry  torpedoes.  Let  us  look  abroad  and  learn  lessons. 
To  say  that  we  have  not  yet  had  experience  enough  to  warrant 
Its  in  standardizing  fittings  is  begging  the  question.  From  a 
military  standpoint  the  standardizing  is  more  important  than  that 
the  6t tings  should  be  the  latest  complicated  invention  ^  largely 
experimental.  It  is  a  simple  matter  to  decide,  for  instance,  that 
all  boats  shall  have  the  same  size  and  type  of  water-tight  doors, 
hitdies,  conning  towers,  hatch-covers,  manholes,  bunkcr*plates, 
anchors,  cables,  winches,  steering  engines,  annunciators,  telltales, 
gaUeys.  deck-chests,  navigation  supplies,  fenders,  reels,  com- 
pisiest  torpedo-cranes,  awnings,  whistles,  sirens,  bunks,  mess- 
tables,  etc.  This  would  do  to  start  vidth,  but  the  logical  culmina- 
tioii  of  the  idea  is  to  build  the  boats  in  groups  with  interchange- 
able parts- 

Bciore  taking  up  the  question  of  the  proper  relation  between 
tonnage  and  horse-power  for  first-class  torpedo-boats,  let  us  look 
at  some  of  the  questions  of  detail,  as  illustrated  by  foreign  prac- 
tice. We  regard  it  as  essential,  apparently,  that  a  torpedo-boat 
of  considerable  size  shall  have  twin  screws.  Great  Britain  has 
nearly  100  first-class  torpedo-boats,  varying  in  tonnage  up  to  130 
tons,  and  of  which  only  one  has  twin  screws.  Austria  has  30  of 
horn  78  to  134  tons,  all  single  screw.  In  Italy  twin  screws  are 
i»ed  above  100  tons  displacement,  and  single  screws  for  boats  of 
k*s  tonnage.     In  France,  with  some  225  or  more  torpedo-boats 
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of  from  75  to  150  tons  displacement,  all  have  twin  screws;  but, 
below  75  tons,  single.  In  Russia,  of  the  first-class  boats  of  from 
75  to  140  tons,  only  one  group  of  seven  has  twin  screws,  although 
there  are  several  other  groups  building  in  which  this  is  also  true. 
The  vast  majority  are,  however,  single  screw.  In  the  Baltic 
countries,  Germany,  Denmark,  Norway  and  Sweden ^  practically 
all  boats  are  single  screw  and  have  bow  torpedo-tubes.  Nearly 
all  the  boats  built  by  Schichau,  of  Elbing,  Germany,  are  single 
screw,  and  this  firm  has  built  about  half  of  the  torpedo-boats  of 
the  world,  but  these  boats  have  a  bow  rudder  which  may  be 
raised  or  lowered  at  will,  and  which «  when  in  operation,  increases 
the  manceuvring  power  very  much.  This  device  is  equally  im- 
portant in  many  of  our  twin-screw  boats,  since  the  pivot,  in  turn- 
ing, is  almost  at  the  fore  foot,  and  turning  is  best  accomplished 
by  throwing  the  stern  about  with  the  screws.  A  bow  rudder 
would  shift  the  pivot  to  about  midships,  and  improve  the  ma- 
noeuvring power  considerably. 

As  to  bow  torpedo-tubes,  we  regard  them  as  a  folly,  yet  most 
of  the  boats  of  the  world  have  them,  and  there  is  not»  in  Germany, 
a  fighting  vessel  of  any  t>^pe,  built  or  building,  which  does  not 
have  a  bow  tube  either  above  or  below  the  snout  of  the  ram» 
below  being  the  accepted  position  now. 

As  to  the  argument  as  regards  single  vs.  twin  screws,  the 
former  with  bow  rudders  handle  quite  as  well  as  the  latter  with- 
out, and  it  is  claimed  for  the  single  screw  that:  (i)  There  is  a 
great  saving  in  oil  with  only  one  engine,  and,  when  we  consider 
that  with  two  it  takes  about  twenty-five  gallons  a  day,  this  is 
important.  (2)  It  takes  fewer  men  to  look  out  for  one  engine, 
the  saving  being  at  least  two  or  three.  (3)  There  are  fewer 
moving  parts,  and,  therefore,  less  chance  of  breakdown,  while,  at 
the  same  time,  sufficient  horse-power  can  be  developed  to  give 
reasonable  speed,  (4)  The  weight  and  space  of  machinery  is  less, 
and  greater  strength  can  be  afforded.  After  all,  reliability  of 
machinery  is  a  matter  of  design,  of  material,  and  of  high -class 
workmanship,  and  single  screws  have  quite  as  much  to  commend 
them  as  twin,  provided  sufficient  horse-power  can  be  developed. 
One  of  the  great  drawbacks  to  single  screws  is  that  their  draft 
of  water  is  greater,  especially  for  boats  with  a  skeg,  or  keel 
support  for  the  heel  of  rudder,  although  in  some  of  the  Thorny- 
croft  and  Yarrow  boats  there  are  no  supports  for  the  rudder,  and 
thus  some  inches  of  draft  are  saved. 
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As  torpedo-boats  abroad  are  frankly  intended  to  manoeuvre  or 
cruise  in  groups,  questions  of  spare  parts,  breakdowns,  shortage 
in  supplies,  etc,  are  not  so  serious,  since  the  boats  rely  on  one 
another  somewhat  in  cases  of  emergency.  Probably  no  country 
has  developed  her  torpedo-boat  system  so  thoroughly  as  Ger- 
many. Fully  90  per  cent  of  her  boats  were  built  by  Schichau* 
and  the  custom  is  to  order  them  in  groups  of  eight,  all  practically 
of  similar  design  and  with  interchangeable  parts.  The  tonnage 
has  ^adually  increased  from  85  to  140  tons,  as  at  present.  Six 
d  these  boats  form  a  group  for  manoeuvring  purposes,  so  that 
two  of  the  eight  are  kept  in  reserve  to  take  the  place  of  any  that 
may  come  to  grief.  There  are  ten  large  division,  or  **  D  "  boats, 
of  from  250  to  380  tons  displacement,  and  from  1800  to  5500 
kocse-power.  They  are  each  a  sort  of  flagship,  or  "  mother  " 
boat,  for  each  group  of  smaller  ones,  and  accompany  it  every 
where.  This  division,  or  *'  D  *'  boat»  carries  the  heavier  spare 
fiarts  for  the  six  accompanying  boats,  such  as  cylinder-heads, 
pision-rods,  propellers,  and  a  reserve  supply  of  stores  and  fittings. 
Each  **  division  "  has  its  headquarters  at  a  certain  navy  yard  and 
has  a  group  of  small  storehouses  at  the  water  front,  one  for  each 
boat,  including  the  **  D ''  boat  and  the  two  in  reserve.  When  a 
whole  division  is  in  the  second  reserve  all  the  stores  of  each  boat 
arc  in  Its  own  storehouse,  and  the  group  of  boats  is  tied  up  near 
the  group  of  storehouses.  Any  deficiencies  in  stores  or  fittings 
are  made  up  from  the  large  central  torpedo  storehouse,  where 
all  articles  are  standardized.  In  the  winter  the  boats  in  reserve 
are  kept  at  a  uniform  temperature  by  means  of  steam  coils,  con- 
nected with  the  shore  by  piping.  Only  when  repairs  are  needed 
are  boats  hauled  out,  so  that  the  division  may  always  be  ready 
to  be  put  into  commission  for  trials  in  24  hours  and  ready  for 
war  in  48  hours.  If  in  drills,  or  cruising,  a  boat  is  injured,  it  is 
astamshing  to  see  how  quickly  a  spare  boat  of  the  group  is  forth* 
eiMnjiig,  and  ready  with  tlie  crew  of  the  injured  boat.  Boats  in 
tbe  $econd  reserve  are  looked  out  for  by  the  navy-yard  force,  and 
1  vessel  under  repair  is  always  in  the  second  reserve. 

Aa  to  boilers,  the  locomotive  type  has  at  last  disappeared  in 
■ewer  boats.  It  retained  its  hold  as  long  as  it  did  through  its 
ftdaptability  for  burning  liquid  fuel.  The  introduction  of  water- 
tube  boilers  has  rendered  it  necessary  to  experiment  somewhat 
u  10  the  types  best  suited  for  burning  petroleum  refuse.     In 
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Germany  they  use,  very  largely,  a  German  product  called  earth 

oil,  unfitted  for  refinement,  and  they  burn  it  on  the  Italian  system 
(cuiieberti),  but  principally  as  an  auxiliary  fuel  for  high  speeds 
and  for  starting  fires  quickly.  The  Russian  refuse  oil  is  used  in 
Italy,  and  it  is  stored  in  tanks  at  the  principal  dock*yards.  there 
being  on  hand  a  large  reserve  for  war.  Practically,  all  of  their 
torpedo-boats  and  fully  thirty  of  their  largest  men-of-war  use 
liquid  fuel  either  entirely  or  as  auxiliary  to  coal.  In  Russia 
experimenting  goes  on  apace.  Our  country,  of  all  others,  might 
well  adopt  liquid  fuel,  although  the  purity  of  the  ordinary  petro- 
leum and  lack  of  residue  makes  it  necessary  to  conduct  experi- 
ments* Its  evaporative  efficiency  as  compared  with  coal  is  as  2.27 
to  1-  For  the  same  storage  capacity  it  adds  60  per  cent  to  the 
radius  of  action  of  a  boat;  it  can  be  delivered  at  sea  from  tank 
steamers  in  a  few  hours  and  in  bad  weather;  it  is  absolutely  free 
from  danger  of  explosion  and  ignition,  which  coal  is  not;  the 
amount  used  can  be  regulated  accurately;  forced  draft  does 
not  require  extra  work  on  the  part  of  any  one;  there  is  no  need 
to  transport  fuel  long  distances  as  with  coal;  it  prevents  rust  in 
bunkers;  if  a  bunker  is  pierced  the  petroleum  flows  out  only  to  the 
level  of  the  water;  it  maintains  steam  more  economically  at  an- 
chor and  in  running  slowly;  the  boiler  does  not  choke;  there  are 
no  ashes  to  hoist;  it  is  easier  on  the  boilers;  it  does  away  with 
coal-passers;  a  water -tender  can  also  fire;  and  above  all,  it  enables 
us  to  get  steam  quicker  and  to  vary  the  pressure  more  easily  at 
will.  There  is  one  thing  to  be  considered,  and  that  is  that  the 
compressed-air  method  of  feeding  commends  itself  in  preference 
to  the  steam  Jet,  because  in  the  first  place  the  air-compressing 
machinery  must  be  in  every  boat  anyway,  and  in  the  second  place, 
the  radius  of  action  of  a  torpedo-boat  is  absolutely  limited  by  her 
fresh* water  supply,  and  not  so  much,  as  supposed,  by  fuel^  al- 
though, of  course,  it  takes  fuel  to  distill  water.  It  is  in  this 
question  of  fresh -water  tanks  and  storage  capacity  that  all  these 
fancy  yachts  and  phenomenal  torpedo-boats  prove  failures  for 
hard  sea  service. 

One  of  the  most  important  questions  to  be  asked  about  a 
torpedo-boat  outside  of  the  motive  power  is  as  to  the  capacity 
of  her  distillers  and  tanks.  Moderate,  reliable  sea  speed  coupled 
with  large  capacity  for  carrying  and  distilling  fresh  water  is  the 
fundamental  requirement.     Distilling  ships  to  accompany  ships 
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operaimg  from  a  distant  base  are  a  modern  naval  necessity. 
Fresh  water  represents  time  and  coal,  and  is  not  so  readily 
obtained  as  coal,  at  least  as  a  commercial  article.  With  liquid 
fud,  a  navy  will  have  to  provide  itself  with  tank  steamers  for  both 
fiid  and  water,  more  especially  if  the  method  of  burning  it  is  by 
die  use  of  steam  spray  or  jet,  but  even  using  the  compressed  air 
Sfiray  the  amount  of  water  required  to  make  up  feed-water  is 
astonishing. 

All  this  suggests  the  question,  "  What  are  the  desirable  char- 
acteristics of  a  first-class  sea-going  torpedo-boat?  "  The  answer 
here  given  is:  (i)  It  should  be  as  small  as  is  consistent  with  sea* 
worthiness,  so  as  to  offer  as  smalt  a  target  and  be  as  httle  visible 
as  possible,  and,  at  the  same  time,  should  of^er  a  reasonable  stable 
piatfomi  for  its  torpedo-tubes,  (2)  It  should  be  designed  to  have 
as  small  a  bow  wave  as  possible;  its  machinery  should  be  as 
nearly  noiseless  as  practicable;  and  it  should  not  show  flames  or 
smoke  from  the  stacks.  (3)  It  should  have  a  large  fresh-water 
tank  capacity  and  be  fitted  with  two  smaller  evaporators  and  dis- 
tiQers  to  preference  to  one  larger  one,  (4)  It  should  have  a 
reasonable  bunker  capacity.  If  for  coal,  the  design  should  have 
m  view  the  future  use  of  liquid  fuel.  (5)  The  efficiency  of  the 
boat  depending  so  largely  upon  the  physical  condition  of  the 
crew,  hahitability  should  receive  due  consideration  in  the  design, 
(6)  Speed  is  not  essentia!,  although  desirable,  but  a  moderate 
reliable  sea  speed,  obtained  without  forcing  and  without  noise, 
flame  and  vibration  should  be  striven  for. 

The  use  of  liquid  fuel  best  avoids  the  question  of  flames  and 
smoke  from  the  stack,  and  noisy  machinery  and  bow  waves  are 
best  avoided  by  moderate  speed  secured  by  reliable  machinery 
and  hotlers  of  ample  power  normally.  A  speed  of  22-23  knots 
oa  a  maximum  displacement  of  no  tons  is  here  suggested  for 
Aca-gotng  torpedo-boats,  and  45  tons  for  harbor-defense  boats, 
Of  boats  of  the  second  class.  We  have  in  the  Morris  and  the 
Tilbot,  built  by  the  Herreshoffs,  a  near  approach  to  the  ideal 
boats  of  the  first  and  second  class.  Boats  above  no  tons  are 
'  too  large  to  go  through  the  systems  of  canals  in  the  interior 
witerway  which  connects  New  York  with  South  Carolina.  On 
die  Pacific  Coast,  except  about  Puget  Sound,  all  of  the  harbors 
ifc  practically  bar-bound  in  bad  weather,  and  first-class  torpedo- 
boats  will  not  prove  as  desirable  as  second-class  oneSi  which  are 
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intended  only  for  local  harbor  defense.  Since  the  coast  is  sa 
remote  from  any  possible  enemy,  even  a  torpedo-boat  is  a  luxury, 
although  a  number  of  sea-going  torpedo*boats  and  destroyers 
will  be  required  on  the  Pacific  Coast  for  drill  and  training  pur-  \ 
poses,  and  in  Pug^et  Sound  for  service. 

FIRST-CLASS  8KA-QOINO  TORPEDO-BOATS  OF  SEVERAL  NAVIES. 


Country* 


Austria 

BtiDm&rk ..... 

Germ&ny  . . . . . 
GreatBtitwlii, 

Italy.. 

Busata  ........ 

United  States 


Approxlnuitd  average  <    "98 


140   14.8  m  im 


^ 
I 


U 


% 


saoD 

1300 

15S0 
1500 

1540 
1600 
ISSO 
17150 


24 
U 
33 

£1 
S&5 


liiao  L4  28uS 


m 


S3     £4 


The  foregoing  table  shows  the  principal  characteristics  of  a 
certain  number  of  sea-going  torpedo-boats  of  several  countries, 
selected  to  correspond  to  a  displacement  of  about  lOo  tons,  but 
not  as  representing  the  standard  type,  although  it  may  reason- 
ably be  assumed  that  any  given  boat  represents  the  best  at  a 
given  date  of  building.  The  ''  approximate  average  **  is,  of  j 
course,  somewhat  misleading,  but  is  suggestive.  As  regards] 
twin  vs*  single  screws,  it  does  not  prove  much*  Both  the  draft 
and  speed  of  the  Morris  are  greater  than  given  officially,  altliough 
draft  up  to  a  certain  point  is  a  matter  of  little  importance,  since 
it  is  unsafe  to  fire  a  torpedo  in  less  than  30  feet  of  water,  owing 
to  the  possible  initial  dive.  For  canals,  6  feet  is  not  too  much.i 
It  is  estimated  that  for  a  boat  of  about  no  tons  displacement  it: 
will  require  about  1550  horse-power  to  drive  her  23  knots,  and 
3100  horse-power  for  30  knots;  in  other  words,  about  t\vice  a& 
much.  Of  course  a  great  deal  depends  upon  the  design  of  the 
boat. 
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Since  1893  the  size  of  torpedo-boats  has  increased  very  con- 
siderably, as  in  France,  where  the  latest  type  is  150  tons  and  4200 
horse-power,  with  30  knots  speed;  Germany,  140  tons  displace- 
ment, 2500  horse-power,  and  25  knots ;  and  Italy,  1 50  tons,  2700 
liorse-powcr,  and  25  knots. 

Just  before  the  war  with  Spain,  the  United  States  bouj^fht  at 
Schichau  s,  Elbing.  torpedo-boat  No.  450,  now  called  the  Somers. 
She  is  a  single-screw  boat  of  143  tons  displacement,  1700  horse- 
power,  and  a  speed  of  23  knots,  and  was  built,  in  1893.  on  the 
same  lines  as  a  group  of  other  boats  for  the  German  navy,  but 
with  a  quadrupie-expansion  instead  of  a  triple-expansion  engine. 
As  there  was  no  advantage  demonstrated  in  the  departure  from 
the  standard  triple-expansion  type,  the  German  government  de* 
cUned  to  purchase  her,  and  she  was  later  offered  to  us.  I  per- 
sonally recommended  her  purchase  on  the  ground  that  whether 
or  not  she  could  be  gotten  across  in  time  to  be  of  serv^ice  in  case 
of  war,  she  was  a  model  boat,  in  many  respects,  since  she  was 
fitted  with  all  the  articles  so  carefully  and  systematically  standard- 
ised through  all  these  years  by  the  German  navy,  and  there  is 
not  a  detail  in  her  that  has  not  its  lesson  for  us.  Far  from  being 
a  failure,  as  many  believe  who  talk  and  never  think,  I  personally 
eonducted  her  trials,  which  were  satisfactory*  and  would  consider 
it  an  honor  to  command  her. 

In  the  torpedo-boat  discussion  last  year  the  following  remarks 
were  made  [Transactions,  VoL  VI,  p.  66]  which  so  nearly  rep* 
resent  the  exact  opposite  of  what  is  here  advocated  that  they  are 
worth  quoting:  "  I  believe  we  are  very  tar  from  the  final  results 
ixnder  tl^e  extreme  speeds,  and  as  to  advocating  a  slower  boat 
than  our  enemy  has^ — ^why,  it  will  undoubtedly  place  us  in  a 
liazardous  position.  ,  .  ,  I  believe  there  is  plenty  of  abiHty  in  the 
ccmfttry  10  develop  men  who  can  handle  the  more  refined  type 
of  torpedo-boats,  and  I  believe  that  it  should  be  invited  and 
dioald  not  be  condemned  any  more  than  the  use  of  the  chro- 
nometer should.  Without  careful  treatment  it  is  certainly  use- 
less, and  the  torpedo-boat  is  undoubtedly  recognized  as  being  a 
refilled  machine."  There  is  a  good  deal  of  misconception  in  all 
this,  A  fleet  operating  on  an  enemy's  coast  has  with  it  torpedo- 
boat  destroyers.  Their  base  is  the  fleet:  their  purpose,  to  hunt 
out  and  destroy  the  torpedo-boats  of  the  enemy.  To  say  that  it 
ii  hazardous  to  have  slower  torpedo-boats  than  one's  enemy  is 
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to  imply  that  torpedo-boats  attack  torpedo-boats.  The  techDJcal 
opinion  is  that  torpedo-boats  operate  from  a  port  as  a  base.  If 
two  hostile  ports  are  adjacent,  then  it  might  mean  something* 
Of  course,  a  destroyer  can  overtake  a  torpedo-boat,  or  is  de* 
signed  to  do  so.  In  a  heavy  sea  an  i8*knot  cruiser  might  over- 
take a  50-knot  destroyer.  As  regards  a  torpedo-boat  being  a 
*'  refined  machine /*  every  effort  shotild  be  made  to  get  it  out  of 
that  category.  Of  course,  a  torpedo-boat  needs  skillful  and 
intelligent  handling,  but  the  cavalry  does  not  use  race-horses  and 
high-stepping  hackneys  do  not  make  good  polo  ponies. 

In  conclusion,  let  it  be  understood  that  real  progress  is  just 
as  admissible  with  standardized  fittings  as  with  chaos.  We  can 
also  learn  several  lessons  from  recent  events.  The  Oregon  and 
the  Iowa  gave  a  beautiful  objects esson  when  they  cut  loose  from 
a  base  in  New  York  and  reached,  the  one  San  Francisco,  Cal., 
and  the  other»  Manila,  P.  L,  without  having  to  rely  on  any  sup- 
plies other  than  those  they  had  in  the  auxiliaries  accompanying 
them,  Lieutenant-Commander  W,  W,  Kimbal!,  U.  S.  N.,  has 
proposed  that  we  adopt  for  sea-going  torpedo-boats  a  similar 
scheme :  that  a  certain  number  of  boats  in  a  group  have  as  a  base 
a  large  depot  steamer  to  carry  coaK  liquid  fuel,  oil,  water,  wastes 
compressed  air.  spare  parts,  medical  officers,  relief  officers  and 
men,  stores,  supplies,  repair-shops,  etc.  This  will  enable  us  to 
shift  the  base  from  point  to  point,  and  make  a  fewer  number  of 
torpedo-boats  cover  a  wider  stretch  of  coast.  With  such  a  long 
coast-line  as  we  have,  we  can  never  afford  to  have  all  the  torpedo- 
boats  required.  This  would  mean  sea-going  torpedo-boats  for 
coast  defense,  and  second-class  boats  for  harbor  defense,  which 
is  technically  correct.  Torpedo-boat  destroyers,  operating  from 
a  fleet  as  a  base,  would  accompany  said  fleet  wherever  required 
to  assist  in  protecting  it  from  attack  by  the  torpfedo-boats  of  the 
enemy;  in  other  w^ords,  in  operations  on  the  enemy's  own  coast. 
This  view  of  the  use  of  destroyers  and  first  and  second-class 
torpedo-boats  is  in  conformity  with  modern  tactical  and  strate- 
gical ideas. 
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BRITISH  AND  FOREIGN  NAVIES. 

The  amount  now  voted  annually  for  the  maintenance  of  the  British  navy 
IS  b^ond  all  prtcedent  As  shown  by  a  diagram  in  **  Brassey'a  Annual," 
Mir  expenditure  on  new  construction — which  ts  the  foundation  stone  of 
Baval  expenditure— has  risen  from  about  i8oo,ooo  in  1872-3,  up  to  ^,300,- 
ODD  during  the  present  financial  year,  ending  the  last  day  of  March  next. 
The  chief  rise  has  been  since  the  financial  year  1893-4,  when  the  total  was 
no  more  than  £3,000,000  sterling, 

A  government  return  has  just  been  issued  showing  the  fleets  o!  Great 
Britain »  Fraiace^  Russia,  Germany,  Italy,  United  States,  and  Japan.  The 
amnber  of  vessels  in  each  class,  built  and  building,  is  given,  together  with 
the  oames,  displacement,  and  armament  of  each  ship  and  the  date  of 
launching  of  vessels  that  have  been  launched.  The  return  is  useful,  inas- 
much as  it  gives  in  convenient  form  figures  which  bear  the  official  stamp. 
It  might  be  wished  that  further  details  were  given,  but  under  the  three 
beads  named  the  chief  factors  of  efficiency  are  contained,  for  if  we  know 
the  size  of  a  ship  and  her  date,  we  may  conclude  that  ^he  designers  work- 
ed ttilD  ber  composition  a  fair  balance  of  advantages,  looking  on  displace- 
meat  in  the  light  of  the  "  capital  the  constructor  has  to  work  upon/' 
Thia*  oi  course,  assumes  equal  skill  on  the  part  of  all  designers,  which 
Bay  be  far  from  the  truth,  but  directly  one  comes  to  appraise  the  value 
ol  4i0ercnt  elements  of  design,  the  task  becomes  so  complicated  as  to  be 
libnoit  hopeless.  In  1885,  shortly  after  retiring  from  public  service,  Sir 
liaillSfliel  Bamaby  published  at  his  own  expense  an  exceedingly  useful 
"fitiiro/*  in  which  the  strength  of  the  British,  French,  Italian,  German, 
and  Rossiaji  Navies  respectively  was  shown  by  means  of  some  cleverly 
4rmed  diagrains.  Our  most  powerful  battleships  then  laid  down  were 
the  Nile  and  Trafalgar,  designed  by  Messrs.  Barnes  and  Morgan,  Chief 
CoOilTiictors,  and  the  public  was  informed  that  these  would  probably  be 
tile  }mU  large  ironclads  built.  Exactly  what  this  meant— whether  external 
ihould  be  abandoned,  or  that  ships  of  large  size  should  be  quite 
gored — was  not  generally  known  at  the  time,  and  now  it  ts  of  little 
eomequence,  as  the  prediction  has  been  so  completely  falsified  by  events. 

The  late  Director  of  Naval  Construction  also  stated  in  his  publication 
dtat  a  considerable  section  of  ships  had  been  kept  short  and  low  in  engine 
yower  to  encourage  the  use  of  satis.  That  was  written  nearly  fifteen  years 
i|o:  and  in  spite  of  the  lessons  learned  since  then,  there  are,  one  would 
tliiiik«  a  certain  number  of  naval  authorities — the  term  is  con- 
rfao  would  approve  the  same  course;  at  least,  chat  is  the  im- 
we  get  from  read i tig  a  recent  correspondence. 

Sir  Natlianiel  Barnaby  refused  to  believe  that  the  maximum  limit  of 
loe  lor  battleships  had  been  reached  with  the  t2,Doo*ton  Nile  and  Tra- 
illgif,  and  we  see  by  the  Admiralty  return  how  this  forecast  has  been 
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amply  fulfilled.  He  appeared,  however,  to  lean  to  the  opinion  that  side 
armor  would  disappear  from  large  ships.  It  h  interesting  lo  note  that 
in  l88l  **  all  the  constructors  "  of  the  Admiralty^  including,  therefore,  Sir 
Nathaniel  himself,  as  well  as  his  colleagues,  Messrs.  Barnes,  Morgan,  and 
White,  the  latter  now  Sir  William  White,  concurred  in  recommending  a 
design  for  a  battleship  of  larger  size  than  any  up  to  then  constructed^  in 
which  there  was  an  entire  absence  of  side  armor,  although  2Sf/'i  per  cent 
of  the  displacement  w^as  devoted  to  armor.  The  vessel  was  not  built,  and 
the  introduction  of  high  explosives  shortly  after  so  revolutionized  the 
conditions  of  attack  and  defense  that  we  shall  never  know  whether  the 
Admiralty  constructors  would  have  been  justified  in  their  advice  in  cas« 
of  a  naval  wan 

Turning  from  the  past  to  the  present  parliamentary  return .  we  find  we 
have  nine  i4*goo-lon  first-class  battleships  of  the  Majestic  class,  and  the 
eight  hardly  less  important  14,150-ton  ships  of  the  Royal  Sovereign  class. 
Although  it  is  now  nearly  nine  years  since  the  tatter  vessel  was  floated, 
and  just  over  six  years  since  the  Magnificeut^he  was  about  a  fortnight 
earlier  than  her  sister  the  Majestic — took  the  water,  yet  these  seventeen 
vessels  alone  form  a  fleet  of  two  homogeneous  and  symmetrical  divisions 
unparalleled  in  offensive  and  defensive  powders  (if  the  two  can  be  separated) 
by  an  equivalent  number  of  ships  belonging  to  any  foreign  power.  These 
magnificent  vessels  are  well  supplemented  by  such  ships  as  the  Renown, 
the  Barfleur;  and  the  Centurion,  all  of  which  have  been  proved  at  sea:  and 
by  the  six  i2,95Ci-ton  ships  of  the  Canopus  class;  whilst  coming  down  to 
quite  the  present  day  we  have  the  six  monitors — Formidable,  Irresistible, 
Implacable,  London,  Venerable,  and  Bulwark,  of  15,000  tons  each,  and  all 
launched.  There  have  yet  to  consider,  as  ships  unlaunched,  the  six  1 4,000- 
ton  battleships  of  the  Duncan  class.  To  these  may  fairly  be  added  the 
older  ships,  such  as  the  "  Admirals  "  and  others,  of  which  we  are  some- 
what apt  to  speak  a  little  contemptuously,  but  which  would  be  of  supreme 
importance  if  the  more  youth fttl  and  vigorous  champions  of  the  sea  had 
been  well  pounded  in  a  close  engagement,  and  had  to  seek  a  port  to  refit 
It  would  be  well  if  the  cruiaer  branch  of  the  navy  were  as  well  repre- 
sented as  our  line-of'battle.  We  have  some  fine  ships — big,  powerful, 
and  good  sea~kecpers — but  the  numbers  would  not  be  sufficient  for  our 
needs  if  we  were  opposed  to  a  combination  of  powers  that  heavily  taxed 
our  line-of- battle.  The  most  conspicuous  feature  in  this  division  is  four- 
teen armored  cruisers  now  building^our  of  9800  tons,  six  of  12,000  tons, 
and  four  of  14,000  tons.  The  coast-defense  ships,  which  it  is  to  be  hoped 
will  never  play  an  important  part  in  w^ar^or  it  would  be  a  bad  thing  for 
us  if  they  were  in  request — the  special  vessels,  such  as  the  Vulcan;  and, 
lastly,  the  torpedo  fleet,  complete  the  list  of  a  navy  such  as  never  yet  has 
been  approached  in  the  history  of  nations,  just  as  the  need  for  such  a 
navy  never  before  existed  during  the  world*s  record.  Compared  to  oiir 
own  majestic  array,  the  foreign  lists  are  not  impressive. 

If  ^vc  simply  count  numbers,  we  find  that  we  have  70  battleships  huilt 
and  building,  France  has  36,  Russia  a*.  Germany,  2j.  Italy  19,  the  United 
States  16,  and  Japan  7.  A  mere  statement  of  numbers  is,  however,  apt  to 
be  very  misleading.  For  instance,  our  list  includes  such  ships  as  the  Bel- 
lerophon.  Audacious,  Iron  Duke,  Neptune,  and  Superb — the  two  latter 
purchased  during  the  Russian  scare.  France  includes  nothing  so  ancient 
as  the  Bcllerophon,  which  was  launched  in  1S65.  her  oldest  battleships 
being  the  Richelieu  and  Friedland,  launched  in  1873.     On  the  other  hand, 
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^  ^  of  the  older  French  ships  have  wooden  frames,  and  can  hardly  be 
VdOsadtTcd  worthy  of  ihe  line-of-batlle  even  in  oppostiion  to  our  own  ven- 
enMt  champians,  Russia  has  one  very  old  ship,  the  Peter  VeMki^ 
bunched  in  tSj2.  Germany  has  one  of  1874,  and  two  of  1878.  Italy  has 
three  small  ships  launched  in  1863^  one  in  1864^  and  one  in  1865;  but  these 
arc  50ch  small  craft — from  3851  tons  to  4619  tons^^ — that  they  can  only 
nominally  be  classed  as  batlteships  at  all.  The  ItalianSp  however,  have 
yet  the  \mo  largest  battleships  afloat,  the  Lepanto  being  15*549  ^ons  dis- 
placeineiit  and  the  Italia  somewhat  less;  whilst  our  own  Formidable  and 
lier  five  sisters  are  only  15.000  tons  each,  and  the  three  big  Japanese  ves- 
sels ai'e  15.200  tons  each.  These  two  Italian  ships^  however,  as  well  as 
other  big  Italian  vessels,  have  no  side  armor,  though  a  great  weight  oE 
beavy  projective  plates  is  worked  mto  their  structure;  but  in  view  of  the 
izitrodiiction  of  high  explosive  shells  and  qi^ick-firing  guns,  vt  is  doubtful 
wbetlier  these  two  monster  vessels  would  stand  long  agamst  much  smaller 
mnh.  They  have,  of  course,  other  qualities,  such  as  high  position  of 
beavy  armament  and  good  steaming  qualities,  to  a  remarkable  extent,  con> 
sideiii3g  the  date  at  which  they  were  designed.  Of  course,  high  speed  is 
Bnle  qualification  for  the  llne-of -battle,  but  is  useful  rather  in  getting 
away  from  it.  The  United  States  ships  are  all  modern,  as  are  those  of 
Japan.  The  length  of  the  list  of  battleships  possessed  by  the  Japanese  is 
by  no  means  a  measure  of  the  power  of  their  line-oM>attle  fleet;  they 
hafingt  b«ill  or  building,  six  ships  that  would  be  capable  of  wiping  ofif 
the  eflFective  list  a  very  long  tail  of  the  ships  of  other  powers  if  the  ques* 
tioti  was  put  to  the  test  of  powder  and  shot. 

li  instead  of  considering  the  most  ancient  ships  we  lake  those  thai 
would  doubtless  bear  the  brunt  of  war  standing  in  the  tirst  line  of  battle, 
we  find  that  since  1890  w^^  have  38  vessels  on  the  list  built  and  build- 
™^*  3-*  of  which  have  been  launched*  They  are  all  big  and  powerful 
^ps,  the  smallest  bemg  the  Barfleur  and  Qenturion,  each  10,500  tons 
liiipbctment  AH  but  jo  are  between  14,000  and  15,000  tons,  France 
lias  on  the  list  17  ships  commenced  since  the  beginning  of  iSqo.  They 
ATt  much  smaller  than  our  battleships,  however,  ranging  between  6691 
tdos  and  l^.Oi^  tons,  there  being  only  two  Teaching  12,000  Ions,  the  Bou- 
vaand  Stifi'ren.  All  the  French  battleships  have  been  launched,  but  four 
irejiot  yet  completed*  The  Russians  have  commenced  18  battleships  dur- 
m$  the  last  ten  years,  11  of  which  have  been  launched^  In  si/e  the  Rus- 
MftD  ships  are  superior  to  those  of  France,  ranging  from  8440  tons  up  to 
Ijjoif  lons^  there  being  three  of  the  latter  size  in  progress;  namely,  ihe 
Borodino,  the  Emperor  Alexander  III.  and  the  Orel,  Germany  has  17 
bttt^olitps  of  the  'nineties  on  the  list;  four  are  not  launched  and  three  are  not 
completed-  Some  of  them  arc  quite  small,  seven  being  3000  and  40DO 
Kuu.     The  last  three  on  the  list,  with  which  comparatively  httle  progress 

hu  ht        '^  are  the  largest,  being  11.800  tons  each.     The  others  aver- 

ife  •  '  near  10,000  tons  each.     Italy  has  but  four  battleships  of 

Uk  'ninciirv  the  Sicihan  and  Sardegna,  of  over  13,000  tons  each,  and  two 
i^pK  lattochcd  in  '97,  but  not  completed,  of  9645  tons  each.  The  United 
Slates  baitleshtps  are  all  of  the  last  ten  years.  They  are  16  in  all  six  not 
Ivoebed,  ^"^^  launched  but  not  completed,  and  five  in  service.  They  are 
all  alKive  10,000  tons,  except  the  Texas,  of  6315  tons,  the  three  last  pro- 
iecfcd^  which  are  the  largest,  being  13.500  tons  each.  If  we  except  the 
eaiiverted  Chin  Yen,  all  the  six  Japanese  battleships  belong  to  the  last 
Uf  <rf  ibc  'nineties,  and  the  smallest  is  the  Yashima  of  12,300  tons,  whilst, 
Htd   iberc  are  three  over  15,000  tons. 
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To  make  a  comparison  between  the  cruisers  oi  the  different  countries 
would  be  an  endless  task,  and  one  unsatisfactory  however  elaborate  the 
list  might  be.  The  need  for  cruisers  varies  with  the  maritime  importance 
af  a  Stale  far  more  than  does  the  requirement  for  battleships,  which  is  a 
much  more  determinate  quantity.  It  has  been  laid  down  as  a  general 
principal  that  there  should  be  three  cruisers  to  ever}^  ship  of  the  line,  but 
here  again  the  need  varies  with  the  duties  for  the  time  being  carried  out 
by  the  hattJeship.  The  problem  is  further  complicated  by  placing  armor 
on  cruise rSt  a  plan  we  seemed  to  have  abandoned  until  it  was  revived 
recently.  We  have  now  fourteen  armored  cruisers  in  hand  rang-ing  from 
close  on  lOpOOO  tons  to  over  14,000  tons.  Of  protected  cruisers  of  all 
*ixes,  we  have  107  built  and  nine  building.  There  are  a!so  fifteen  unpro- 
tected cruisers^  so  we  have  136  cruisers  in  all.  Some  few  of  these  are  of 
ancient  date,  and  hardly  to  be  classed  as  war  vessels.  Three  special  vcs- 
fiels^^the  torpedo-gunboats,  torpedo-boat  destroyers,  and  torpedo*boats^ 
complete  this  unrivaled  fighting  fleet,  France  has  50  cruisers  all  told* 
Among  her  other  remarkable  craft,  she  has  four  submarine  boats  built 
and  eight  apparently  in  progress.  Russia  has  26  cruisers  in  all,  Germany 
43,  Italy  23,  the  United  States  32,  and  Japan  32,  Our  need  for  cruisers 
is,  it  need  hardly  be  said,  incomparably  greater  than  that  of  any  other 
po  we  r, — Engimtring. 


NAVAL  POWER  AND  COST, 

Germany  has  practically  decided  to  double  its  navy  within  the  ntxt 
16  years.  The  proposal  has  passed  the  Federal  Council  This  will  bring 
the  ti umbers  to  40  battles hjps<  20  first-class  cruisers,  with  a  large  addition 
to  smaller  craft.  This  means  with  docks,  etc.^  an  extra  vote  ol  93  million 
sterling.  An  immediate  increase  on  the  yearly  estimates  of  nearly  lo  per 
cent  also  brings  them  up  to  £3,700,000.  Thus  Germany  has  decided  to 
raise  at  once  her  naval  expenditure  from  i3 ,400,000  to  £9,650,000  per  an- 
num. The  French  are  even  more  ambitious,  for  in  seven  years  they  pro* 
pose  to  spend  on  new  ships  yet  to  be  laid  down  tg  million  sterling,  and 
on  the  completion  of  ships  now  in  course  of  construction  ^^,400,000,  alto- 
gether 28J4  millions  on  new  ships;  while  harbors,  submarine  cables,  and 
other  immobile  works  bring  the  total  to  over  36  millions.  When  this  is 
added  to  the  expenditure  on  other  naval  sennces,  we  have  an  annual  ex* 
pcnditure  of  nearly  13  millions  a  year  The  new  ships  to  be  laid  down 
include  six  battleships,  five  armored  cruisers,  28  torpedo  destroyers  (con- 
tre-torpilleurs),  112  torpedo-boats,  and  36  submarine,  or  submersile,  boats, 
Russia  has  not  yet  embarked  on  a  corresponding  programme — not  avow- 
edly; but  apart  altogether  from  British  movements,  she  cannot  be  quies- 
cent with  Germany*s  possible  menace  of  her  position  in  the  Baltic,  as  well 
as  in  China,  where  also  even  France  is  a  contestant,  while  both  Germany 
and  France  have  even  a  greater  stake  than  Britain  in  the-  Mediterranean, 
with  the  Black  Sea  beyond »  Russians  ordinary  estimate  for  this  year  is 
nearly  11  million  sterling,  Britain  spends  now  2;?  millions  on  her  navy, 
against  France's  proposal  of  13  millions  and  Germany's  ig ,650.000,  and 
thus  we  have  for  four  nations  61  million  sterling.  If  we  include  the  ex- 
penditure on  armies  of  the  four  countries,  we  have  for  Russia  445^  mi  1 1  ion 
sterling,  for  Britain  45  million,  for  Germany  41  million,  and  France  42 
million,  in  all  172  million  sterling  for  the  four  powers.     One  of  the  French 
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fDvemroeiit  officials  remarked  in  a  report  on  his  govern nient*s  estimates, 
*  Wbst  a  disastroijs  weight  for  modern  civiiization  I  "  This  lakes  no  need 
d  possible — almost  inevitable — increase  in  Britain. 

lo  this  war  of  war  expenditure  it  is  important  to  inquire  into  the  pur- 
chasing value  of  the  outlay-  for  it  bears  directly  on  the  results  of  the  con- 
fer It  is  scarcely  desirable  to  enter  minutely  into  details,  but  it  is  easy 
t0  prove  that  on  the  heaviest  item — on  the  munitions  of  war — we  have  a 
frc^t  advantage  in  the  less  cost  of  construction.  Our  latest  battleships, 
vitb  ail  modem  expensive  equipment,  cost  us,  complete  with  guns,  iji 
CM&d  per  ion  of  displacement,  which  is  as  fair  a  basis  of  comparison  as  it 
is  possible  to  get.  The  battleships  which  the  French  are  now  building, 
lad  those  they  propose  to  lay  down,  certainly  not  superior  to  our  own 
sa  Car  as  the  prospective  design  shows,  cost  fQo  to  £95  per  ton  displace- 
menL  Germany*s  earlier  turret  ships  cost  £72,  and  Russia's  new  ships 
about  iioo.  Taking  armored  cruisers,  our  Cressy  class  are  to  cost  about 
£14  lots.  per  ton  displacement,  and  the  cost  of  the  corresponding  ships  of 
the  other  powers  exceed  pretty  much  in  the  same  proportion  as  with 
battleships.  The  comparison  might  be  continued  to  other  classes,  but  it 
may  be  tmken  generally  that  French  ships  are  about  30  per  cent  costlier, 
md  Russian  ships  40  per  cent  dearer,  than  British  ships  of  equal 
power.  In  other  words,  for  the  money  voted  for  a  battleship  for  France 
Of  Russia,  we  can  build  a  5000-ton  cruiser  also:  or  we  can  build  four 
battleships  for  France's  three,  all  being  equal,  and  six  for  Russia's  four 
It  we  spend  the  same  as  both  nations  together,  we  get  ten  for  their  seven 
ibtps.  This,  however,  is  a  condition  which  time,  with  its  experience,  is 
imlHfying,  although  perhaps  slowly;  so  we  must  continue  to  spend  more, 
eveo  il  we  get  more  for  our  money. 

The  next  question  which  arises  has  reference  to  the  ability  to  bear  the 
burden — a  most  material  consideration,  for  Micawber's  philosophy  of 
household  economy  and  the  relation  of  income  to  expenditure  is  as  opera- 
tive with  nations  as  with  others*  France  ha$  admittedly  a  difficulty  in 
marking  her  revenue  at  the  present  time  keep  up  with  her  expenditure,  and 
the  new  naval  programme  has  been  promised  without  an  increase  in  tax- 
ation. It  is,  to  say  the  least,  difficult  to  understand  how  this  promise  is 
la  be  fulfilled ;  but  Britain  can  afford  to  view  with  complacency  the  pros- 
pect of  progress  in  the  construction  of  French  ships  being  delayed  owing 
to  the  absence  of  revenue.  We  have  had  experience  ourselves  of  this — 
Fr«fice*5  besetting  sin  to-day— because  ere  yet  our  politicians  were 
imesed  to  the  full  value  of  supremacy  at  sea.  this  was  more  or  less  a 
dmitk  condition  here.  That,  however,  is  long  since  past.  France,  as 
IPCQ  as  Germany,  has  recognized  that  there  is  at  least  the  prospect  of  con- 
lioslty  of  policy  if  a  large  addition  is  authorized  at  one  time:  but  con- 
timiily  of  construction  is  not  likely  to  be  insured,  unless  there  is  at  once 
idequale  allowance  of  money.  Sea  power  costs  money.  Our  taxpayers 
SOW  fully  recognise  this,  and  are  ready  to  back  the  bill.  It  remains  to  be 
SfCfi  bow  far  the  Frenchman^  the  German,  and  the  Russian  will  accept 
tfie  tame  truth.  In  this  financial  struggle  it  is  well  to  consider  the  w^p* 
OU  available — the  countries*  resources,  as  measured  by  their  commerce, 
iicir  producing  capacity,  their  wealth,  and  their  debts.  Space  forbids  an 
eneiinioci  into  minutiae,  even  if  such  were  desirable;  but  recognized  statis- 
tldaDA  hate  reduced  the  facts  to  simple  comparative  units,  which  for  most 
pnctseal  purposes  are  accepted  by  all. 

Britam  profits  by  its  preponderating  share  of  the  world's  commerce. 
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22  per  cent  falling  to  her  lot*  Germany  has  just  half  this  portion — 1O.9I 
France,  9.2;  and  Russia,  3.5  per  cent.  Britain*s  trade  turnover,  forei^ 
imports  and  exports,  are  aho  about  double  those  of  Germany,  and  enor^ 
mousiy  exceed  the  other  two  competitors  in  this  war^expendittire  game. 
Germany  stands  most  favorably  as  to  her  totaJ  debt,  but  Great  Britain 
exceU  in  material  wealth.  The  figures  }ast  available  for  comparison  with 
all  countries  arc  those  of  1896,  and  then  Bri taints  national  wealth^first 
among  the  nation s^ — was  equal  to  £290  per  capita,  France's  242/,  and 
Germany's  tjo/.  When  we  turn  to  the  debit  side  of  the  ledger^ 
France*s  position  is  greatly  affected,  as  her  debt  is  more  than  double 
that  of  Britain's,  constituting  12  per  cent  of  her  wealth,  against  5 
per  cent  in  our  case.  In  other  words,  Britain  pays  interest  to  the 
extent  of  8s.  per  capita;  while  if  she  had  France's  debt,  she  would  have 
to  find  20s.  from  each  inhabitant,  great  and  small.  Taking  the  popu- 
lation of  Britain  at  40  millions/ this  difference  in  debt  alone  should  en* 
able  us  to  spend  24  million  sterling  on  our  navy  without  exceeding  the 
average  burden  in  France.  This  fact  alone  should  be  reasstiring*  The 
French  government  official  whom  we  have  already  quoted  has  stated  that 
'*  the  burden  is  heaviest  on  France,  which  has  not  the  population  of  Ger- 
many or  Russia,  nor  the  wealth  of  England,  but  has  an  unparalleled  debt 
bequeathed  by  the  blunders  of  former  governments."  As  compared  with 
Germany,  our  position  is  not  so  pronouncedly  favorable;  but  with  a  na- 
tronai  wealth,  after  allowing  for  debt,  of  11,170  million  sterling,  as  com* 
pared  with  7937  million  sterling,  we  can  better  afford  to  enter  upon  this 
new  contest  with  equanimity.  The  government,  thus  forced  by  competi- 
tors, can  easily  play  the  g&mt.—EHiintering. 


« 


FRENCH  SHIPBUILDING. 

Once  again  the  French  naval  programme  has  shifted,  and  now^pro- 
vidtd  always  that  a  fresh  programme  Is  not  evolved  between  the  time 
that  these  Itnes  are  written  and  their  appearance  in  print — the  pretty 
theories  of  a  guerre  (k  course  are  at  a  discount.  The  battle  squadron  js^ 
for  the  instant,  the  order  of  the  day,  and  ten  battleships,  together  with 
ten  large  armored  cruisers,  are  spoken  of;  while  the  building  of  two  out  of 
those  nine  submarines  that  figure  in  the  last  parliamentary  return  is  post- 
poned to  the  BwigkHt,  and  generally  the  '*  new  school  *'  has  been  repulsed. 
As  for  the  submarines,  the  countermanding  of  the  two  latest  is,  perhaps, 
hardly  a  question  of  schools,  since  their  particular  type-ship,  the  Narvalj 
does  not  appear  to  come  tip  to  requirements.  She  is  said,  in  fine,  to  ex- 
hibit a  tendency  to  float  bottom  upwards — a  state  of  things  that  '*  is  ex- 
pected to  interfere  with  the  comfort  of  her  crew,  and  to  hamper  her  do- 
cility," all  of  which  we  are  quite  prepared  to  believe,  given  the  truth  of 
the  reported  instability.  Experiments  with  such  comparatively  unknown 
factors  as  submarine  boats  are,  however,  one  thing;  the  proposed  con^ 
struction  of  fighting  ships  upon  accepted  models,  another.  It  is  this  last 
that  we  propose  to  examine. 

First,  as  to  cause.  Hitherto  the  French  programme  has  been  governed 
by  that  of  Great  Britain,  and  the  opponents  of  big  ships  have  always 
pointed  out  that  if  France  lays  down  a  haltleship  extra,  this  country  re- 
plies with  a  couple.  Therefore,  they  have  argued,  it  ts  useless  to  btiild 
battleships  with  which  to  fight  perfidious  Albion.    '*  Fast  cruisers  "  has 
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been  the  watchwords  of  this  party,  and  for  a  year  or  two  its  influence  has 
been  %'Uibk  in  French  shipbuilding,  Cralt  like  the  Guichcn,  Chateaure- 
oaiUt*  and  others,  very  swift  and  very  little  armed,  have  been  huih  spe- 
cmlly  for  that  form  of  piracy  kiiown  as  the  guerre  de  coarse.  After  cm* 
barking  upon  this  programme*  some  one  in  authority  seems  to  have 
started  thinkirtg;  and  the  wisdom  of  building  -'  a  multitude  of  swift  cruis- 
ers "^-abont  three  is  the  present  total  of  the  multitude — got  called  into 
question*  Swift  the  Guichen  undoubtedly  is,  but  everything  is  sacrificed 
to  ipeed  and  coal,  so  that  one  of  our  second-class  cruisers  could,  in  vul- 
gar parlance*  knock  her  into  a  cocked  hat  inside  of  a  few  minutes.  The 
result  of  these  detiberations  was  that  the  Guichen  idea  was  abandoned,  an 
armed  liner  being  every  whit  as  suitable  for  piratical  purposes,  Therc- 
apoii  armored  cruisers  were  laid  down:  vessels  able  to  tackle  our  pro- 
tected cruisers  without  much  risk,  but — except  on  paper — ^slower  than  the 
Gttichen  type.  To  these  we  have  replied  with  the  Cressy  class  and  others, 
and  on  this  particular  line  things  seem  to  have  crystallired — the  Guichen 
folly  is  not  likely  to  be  repeated.  Indeed*  the  French  are  now  continually 
asking  themselves  why,  having  evolved  such  a  really  splendid  type  as  the 
Dnpuy  de  Lome,  they  ever  started  building  anything  else.  Expense^  and 
tlie  desire  of  each  Minister  of  Marine  to  be  original,  seem  to  be  the  two 
cliici  reasons  why*  However^  at  present  the  ship-building  barometer  is  at 
**  s«t  fair^'  in  the  Dupuy  de  Lome  direction.  A  third  reason  may  be 
casoallj  alluded  to.  Great  Britain  never  btiilt  any  ''  reply  ^'  to  the  Dupuy 
de  Lome.  In  the  innocence  of  their  hearts  the  Frcncla  administration  of 
U>e  period  assumed  that  we  recognized  some  cardinal  defect  in  that  ship, 
and  here  was  an  additional  argument  in  favor  of  something  more  cheap 
and  showy.  Actually  our  neglect  of  the  Dupuy  de  Lome  idea  should 
rather  be  attributed  to  oversight  on  the  part  of  past  British  Admiralties, 
md  the  fact  that  our  people^  too,  were  at  that  lime  very  eager  to  find 
lOfi»eihing  cheap  and  showy.  The  Dupuy  de  Lome  is  not  a  new  ship^ 
ber  armor  is  by  no  means  of  the  latest  patent;  yet,  seeing  the  angle  at 
which  it  is  inclined,  we  much  doubt  whether  anything  under  a  big  gun 
coold  get  through  it.  And  we  inchne  to  fancy  that  the  Dupuy  de  Lome 
coold  stand  op  10  our  Cressy  better  than  the  far  more  modern  Dupetet- 


So  nsueb  for  France*s  cruiser  programme;  we  now  come  to  the  battle- 
Mp$*  These*  we  think,  owe  the  idea  of  their  inception  to  Germany — it 
hfti  da:wiie4  upon  the  French  that  England  is  not  the  only  country  with 
a  Oftiry,  and  that  while  the  problem  of  the  best  kind  of  fleet  to  render 
flic  a  tKilicy  of  pin- pricks  has  been  under  discussion,  the  German  navy 
lu  been  creeping  up.  Already*  in  case  of  a  Franco-German  war,  Ger- 
Biay  coiald  defeat  the  French  Northern  Squadron  and  blockade  the  Chan- 
id  coaats  till  reinforcements  arrived  from  the  Mediterranean.  If  Ger- 
nmSf't  programme  be  left  unanswered,  then  that  power  will  be  well  ahead 
of  Pmnce  on  the  sea.  At  present,  taking  vessels  of  the  first  and  second 
tesle  rank,  Germany  has  five  completed — the  four  Branden bergs  and  the 
Kai^r  Friedrich  der  Dritte.  Against  these  France  has  the  Brennus, 
ftoeret«  Jaureguiberry*  Charles  Martcl*  Masscna,  Carnot,  CharlemagnCp 
mA  Gaoiois — eight  ships,  five  of  which  belong  to  the  Mediterranean, 
Tfnc,  France  has  the  four  Jemappcs  type,  and  the  Courbet  and  Devasta- 
tioa  rr-armed — or  about  to  be — ^as  well  as  some  other  vessels,  such  as  the 
Migenta^  Formidable,  and  Baudin*  of  doubtful  fighting  value,  and  which 
Gemsany  has  ships  to  meet.     Half  of  these^  again,  are  at  Toulon,  and 
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altogether  Germany  would  be  in  a  fairly  good  position  to  make  thitigfs 
unpleasant. 

Of  the  ships  being  completed,  Germany  has  one,  the  Kaiser  Wilhelm 
der  Zweite,  while  France  has  the  St*  Louis,  Suffren,  and  Henri  Quatre — 
this  bst  quite  a  second-class  ship-  This  more  than  preserves  the  bal- 
ance, perhaps,  but  it  does  little  else*  In  the  matter  of  battleships  building 
France  has  one  other,  the  Lena,  in  hand.  Germany  has  about  haH  a 
dozen.  This  spells  a  probable  clear  superiority  for  Germany  tn  the  near 
future,  unless  Russia  helped  France,  and  Russia  has  not  much  with  which 
to  help  despite  the  parliamentary  return-  If,  therefore,  France  is  not  pre- 
pared to  concede  naval  superiority  to  Germany  she  must  begin  to  build 
battleships  at  once,  for— neglecting  the  new  programme — Germany,  as  she 
is,  stands  to  get  ahead  of  her  old  rival,  and  to  be  able  comfortably  to  beat 
her  in  detail.  And  since  it  is  hardly  conceivable  that  France  will  permit 
this»  we  may  look  during  the  next  few  months  to  hear  a  good  deal  more 
about  the  "  glorious  mastodons,"  and  a  good  deal  less  tbout  the  "  brave 
sous  marins.*'  While  these  last  have  been  winning  imaginary  future  vic- 
tories over  perfidious  Albion,  Germany  has  plodded  along  and  mended 
her  weak  spot  in  the  war  of  1870-71.  The  guerre  de  course  ideal,  like  sev- 
eral other  of  her  ideals,  seems  likely  to  cost  France  pretty  dear.  Luckily 
for  her,  she  seems  to  have  awakened  just  in  time:  and  if  the  new  pro- 
gramme is  carried  out  she  will  still  remain  an  important  naval  power, — 
The  Engineer, 


RECENT  BRITISH  WARSHIPS, 

It  is  not  our  intention  in  the  present  article  to  crittcizc  the, work,  but 

to  take  three  typical  modern  types  in  the  British  Reet,  a  battleship,  a 
cruiser,  and  a  torpedo-boat  destroyer,  and  impartially  to  weigh  up  the 
points  in  which  may  be  said  to  lie  the  essential  and  governing  features  ol 
these  designs. 

An  impartial  observer  making  a  historical  survey  of  the  progress  of  the 
navy  during  the  past  fifteen  or  twenty  years  would  be  struck  perhaps  as 
much  by  the  advance  in  absolute  size  of  typical  ships  as  by  any  other 
feature.  This  is  equally  true  of  battleships  and  cruisers*  and  in  the  fol- 
lowing remarks  we  hope  to  be  able  to  point  out  the  reasons  which,  in  our 
opinion,  have  led  to  development  in  this  respect.  We  advert  to  the  ques- 
tion of  size,  since  at  any  given  date  this  point  roughly  dominates  cost, 
and  hence  determines  what  the  British  taxpayer  must  give  as  the  price  of 
his  determination  to  have  a  navy  which  shall  enable  this  country  to  main- 
tain its  position  as  mistress  of  the  seas. 

As  we  were  enabled  in  our  issue  of  November  tSth,  1898,  to  lay  before 
our  readers  a  rough  outline  of  the  Formidable,  together  with  a  few  lead* 
ing  particulars  of  this  ship,  we  have  chosen  this  vessel  as  the  type  of  the 
modem  British  battleship.  To  recapitulate  briefly,  her  dimensions  are  as 
follows:  Length  between  perpendiculars.  400  ft.;  length  overall,  430  it,; 
extreme  breadth,  75  ft*;  draught,  when  in  normal  condition  of  load,  26  ft 
g  in,;  displacement,  I5;000  tons*  Considering  the  oflFensive  powers  of  the 
ship,  we  notice  that*  excepting  perhaps  a  few  light  guns,  the  armament 
is  grouped  symmetrically  at  each  end  of  the  hull  Taking  one  end  only, 
say  the  bow*  we  have  two  12-inch  guns  of  the  most  modern  type  mounted 
in  a  splendidly  protected  position,  and  from  their  height  above  water  and 
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Dietr  Urge  arc  of  uri interrupted  training  they  should  render  a  good  a^- 
cotmt  of  themselves  if  needs  be.  These  are  fianked  by  four  quick-firing 
SUQS  of  6  in.  caiibre,  which  fire  a  !ittle  across  the  bow  to  nearly  30  degrees 
abaft  the  beam.  Then  on  the  broadside  the  four  heavy  guns  and  six  of 
the  6  in,  qmck*firing  guns  can  be  brought  to  bean  The  number  and  dis- 
posttion  of  this  lecond  part  of  the  main  armament  has,  it  ts  clear,  a  very 
ntarked  inilueiice  on  the  dimensions  of  the  ship.  In  order  to  avoid  inter- 
ference between  the  guns  they  have  been  placed  at  considerable  distances 
apart;  this  in  turn  has  determined  the  position  for  the  main  redoubts,  and 
as  it  is  essential  to  have  these  stations  well  out  of  the  extremities,  in 
order  that  the  seaworthy  qualities  of  the  vessel  may  not  be  impaired^  the 
length  of  about  400  ft.  is  seen  to  be  the  least  that  can  be  accepted. 

For  the  lighter  form  of  attack  the  12-pounder  quick-firing  guns  are  dis- 
tribtited  uniformly  throughout  the  ship,  and  form  a  valuable  secondar>* 
armaii^ent  in  themselves,  as  not  only  are  they  of  especial  use  as  a  defense 
against  boat  attack,  but  they  supply  an  efficient  means  for  attacking  the 
lighter  vrcrks  of  an  enemy's  ship. 

By  reierence  to  the  plan  previously  published,  it  will  be  seen  how  ju- 
diciously the  guns  have  been  placed;  and  further,  that  had  a  much  larger 
Ottaiber  of  guns  been  installed  on  board,  interference  of  one  gun  with  the 
fire  01  others  must  inevitably  have  resulted.  This  is  a  point  of  the  utmost 
importance,  in  our  judgment;  we  need  not  name  the  other  disadvantages 
of  more  crowded  gun-decks,  a  larger  crew,  with  diminished  accommo- 
daikm  for  them.  etc.  Alter  providing  an  armament,  which  must  be  con- 
sidered excellent,  to  have  each  gun  placed  in  such  a  position  that  its  free- 
dom will  be  unimpaired  by  the  action  of  any  of  the  other  guns  in  the 
9hip^  and  so  have  tts  maximum  efficiency  always  attainable,  far  outweighs 
the  mere  glamour  of  having  a  larger  number  of  gunsj  with  the  certainty 
that  in  many  cases  one  gun  will  be  masked  by  its  neighbor,  and  thus  for 
the  time  being  rendered  useless. 

Next  to  the  question  of  guns  and  their  position  comes  the  question 
ol  the.  supply  of  ammunition,  and  the  means  of  its  convenient  transport 
to  the  fighting  positions.  For  the  big  guns  this  is  well  provided  for  by 
gfoapiitg  the  magazines  and  shetl-rooms  vertically  between  the  redoubts, 
thus  arranging  for  the  minimum  longitudinal  transport  of  the  ammuni- 
tioti-  Hydraulic  hoists  bring  both  explosive  charges  and  projectiles  to 
the  loading  positions,  which  it  may  be  said  are  independent  of  the  angle 
©f  training  of  the  guns,  and  the  rest  of  the  work  is  easily  accomplished. 

To  minimize  labor  at  the  most  critical  part  of  an  action,  a  good  store 
of  projectiles  is  carried  well  up  in  the  redoubts,  so  that  they  are  within 
reach  without  hoisting.  The  hoist  is  then  entirely  devoted  to  bringing 
tgf^  cjcplo&ive  material,  the  result  being  that  the  ofiBcer  in  charge  has  the 
neans  of  accelerating  the  rapidity  of  fire  to  a  pronounced  degree — a  most 
valuable  feature  in  an  engagement.  The  supply  of  ammunition  to  the 
6- ill,  quick-firing  guns  is  arranged  in  a  correspondingly  thorough  fashion. 
The  magaiines  and  shell-rooms  open  into  roomy  lobbies  from  which  con* 
vettietil  and  wide  passages  lead  directly  to  positions  beneath  the  rear  of 
each  gUTi;  the  ammunition  is  thu»  brought  to  the  working  positions  by 
the  moii  simple  and  direct  transport,  all  the  time  being  under  protection. 
A*  with  the  large  guns,  a  ready  supply  of  shot  and  shell  is  arranged  for. 
Should  the  action  be  at  close  quarters  four  torpedo  tubes,  all  of  the  sub- 
i&eriged  pattern,  give  an  opportunity  of  using  this  method  of  offense  in 
the  surest  way  yet  known,  and  with  the  minimum  of  risk  to  the  ship  her- 
mU*     a  I  still  closer  quarters  the  ram  may  be  used. 
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When  wc  note  the  general  defensive  powers  of  the  ship,  wc  are  of  tfic 
opinion  that  the  arrange  menu  have  been  thought  out  in  an  equally  thor- 
ough manner.  The  armor  belt  is  g  in.  thick,  15  ft  deep,  and  extends  for 
nearly  two-thirds  the  length  of  the  ship.  The  material  is  of  the  finest 
quality  known.  This  armor,  therefore,  worked  upon  framing  of  great 
depth  and  strength,  h  so  placed  as  to  yield  the  best  possible  results  in  the 
way  of  preservation  of  the  ship*s  stability  m  action. 

At  the  fare  end  the  side  is  plated  tip  to  the  height  of  the  main  deck« 
and  down  to  the  point  of  the  ram  with  special  plates  2  in.  thick,  in  addi> 
tjofi  to  the  ordinary  shell  plating.  Consequently,  when  chasing  an  enemy 
the  liability  to  perforation  of  the  bow  by  the  lighter  guns  of  the  foe  is 
very  small.  This  is  an  important  feature,  and  conduces  greatly  to  keep- 
ing up  the  speed  of  the  chase.  The  tw^o  protective  decks  form  a  double 
roof  over  the  whole  vitals  of  the  ship.  The  upper  is  the  main  deck,  and 
IS  doubtless  intended  to  compel  the  bursting  of  the  lighter  forms  of  shells^ 
or,  indeed,  tolerably  heavy  shells  w^hich  happen  to  strike  at  small  angles. 
The  low^er  armored  deck  is  of  the  familiar  curved  type,  and  taking  posi- 
tion and  curvature  into  account,  it  forms  as  complete  a  protection  lo  the 
under- water  portion  of  the  ship  as  could  well  be  imagined.  These  feat- 
ures, together  with  the  division  of  the  ship  into  numerous  water-light 
compartments,  and  a  careful  disposition  of  the  coal,  complete  the  protec- 
tion of  the  hull  proper. 

Turning  to  the  protection  of  armament^  it  is  clear  that  the  protection 
of  the  i2-in.  guns  is  as  complete  as  it  can  possibly  be  made.  Rising  from 
the  protective  deck  are  two  armored  redoubts  of  cylindrical  form,  w^hich 
completely  enclose  the  turntables  and  turntable  supports.  The  armor  is 
12  in.  thick,  and  is  proof  against  the  attack  of  the  heaviest  guns  ai  pres- 
ent built,  and  over  each  pair  of  guns  is  a  roomy  armored  hood  to  protect 
the  gunners.  The  6'in.  guns  are  each  placed  in  a  separate  casemate  with 
6-in,  armor  fronts  and  2-in.  backs.  The  protection  afforded  to  iheir 
crews  is  by  no  means  small,  and  the  system  of  isolating  each  gun  in  this 
way  ensures  practical  immunity  to  the  crew  from  damage  from  the  lire  of 
small  guns  and  from  the  explosion  of  comparatively  targe  shell  and  the 
scattering  debris  necessarily  existent  in  an  action. 

We  have  alluded  to  the  transport  of  ammunition  in  our  remarks  on  the 
armament.  We  will  only  repeat  that  it  is  brought  from  the  magazines  to 
all  the  guns  of  the  main  armament  under  cover  of  the  armor,  thus  alto- 
gether avoiding  exposed  transport  of  explosive  material.  As  regards 
speed  it  is  estimated  that  the  vessel  will  attain  a  velocity  of  18  knots  on 
the  measured  mile  at  normal  draft.  After  long  experience  of  the  ad- 
mirable speed  performances  of  the  vessels  preceding  the  Formidable,  we 
cannot  doubt  but  that  this  anticipation  will  be  quite  realized.  It  must  be 
fully  understood  that  when  this  speed  is  attained  in  the  trial  conditicni 
as  k  assuredly  will  be,  it  implies  no  guarantee  that  under  all  and  every 
condition  of  service  the  ship  will  be  propelled  at  this  rate  of  motion.  It 
does  imply,  however,  that  a  powerful  installation  of  machinery  has  been 
fitted  on  board  which,  with  proper  management,  will  enable  a  high  con- 
tinuous speed  to  be  maintained  while  the  coal  lasts,  and  in  this  respect 
we  have  no  hesitation  in  asserting  that  the  Formidable  is  fully  equal  to, 
if  not  somewhat  better  than,  any  battleship  at  present  built  which  she  may 
ever  be  expected  to  meet.  In  our  judgment  it  is  unnecessary  to  dwell 
further  upon  the  qualities  of  the  modern  British  battleship,  Much  could 
have  been  said  as  to  the  thoroughness  of  the  equipment  in  many  other 
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cts,  the  ^frans^emfints  made  for  the  comfort  of  the  of]^cers  and  crew, 
€lt.«  bnt  space  forbids. 

WTien  we  come  to  consider  a  typical  cruiser,  we  are  face  to  face  with 
tlie  fact  that  we  can  hardty  find  a  type  of  ship  so  completely  representative 
ol  the  general  body  as  is  the  case  with  the  battleship.  While,  of  course, 
there  have  been  di^erences  in  desigtis  of  battleships,  the  battleships  within 
the  past  ten  years  built  or  building,  thirty  in  all,  have  all  ranged  within 
narrow  limits  of  displacement;  the  Renown  being  at  the  lowest  point  of 
the  scale,  with  a  displacement  of  12,350  tons^  and  the  vessels  of  the  For- 
midable class  at  the  other  extreme,  each  with  a  displacemetit  of  15.000 
lOfif.  A  much  erreater  variation  iti  the  size  of  cruisers  has  been  found  to 
be  necessary  in  order  that  the  multifarious  duties  devolving  upon  the  fleet 
tn^f  be  satisfactorily  carried  out.  During  the  same  period  as  that  men- 
tioned above,  cruisers  have  been  built  ranging  in  displacement  from  about 
jooo  tons  up  to  normal  displacements  of  over  14,000  tons. 

Wheti  we  consider  the  ever-increasing  growth  of  our  mercantile  marine, 
and  the  increase  in  average  speed  of  voyage  which  has  been  made  in  re- 
cent years*  there  is  not  the  slightest  doubt  that  the  Admiralty  has  done 
vrell  in  determining  to  lay  down  four  ships  of  the  Drake  class,  with  a 
vieir  10  the  protection  of  our  great  maritime  routes,  and  as  an  answer  to 
the  i>olicy  pursued  by  other  nations  in  building  commerce -destroyers;  it 
berng  tolerably  evident  that,  excepting  ourselves,  there  is  no  other  country 
jn  the  world  whose  commerce  is  very  much  worth  a  serious  eflfort  to  de* 
stroy.  From  the  particulars  of  the  vessel  which  have  been  made  public 
frotn  lime  to  time,  we  think  it  may  fairly  be  inferred  that  the  key  to  the 
d^si^  is  speed*  a  high  speed  under  measured  mile  conditions,  and  kept 
Vp  £or  such  a  time  as  will  ensure  that  it  is  no  mere  spurt,  but  that  it 
affords  every  ground  for  expectation  that  a  high  rate  will  be  maintained 
for  the  whole  period  over  which  the  coal  will  last.  Associated  with  the 
qttestion  of  speed  over  prolonged  periods,  is  the  question  of  how  much 
the  speed  is  Hkely  to  fall  off  under  stress  of  weather;  the  large  sire  of 
these  ships  and  their  great  height  of  freeboard,  especially  forward,  make 
it  certain  that  they  will  suffer  comparatively  little  in  this  respect*  Coming 
to  particulars,  we  may  say  that  the  dimensions  are  as  follows:  Length 
between  perpendiculars,  500  ft.:  length  overall  533  ft.;  breadth  extreme. 
71  hr,  normal  draft  of  water,  a6  ft.,  this  draft,  as  in  the  case  of  the 
Fomiidable,  making  a  passage  through  the  Suez  Canal  both  a  certain  and 
^iy  operation. 

We  have  in  general  terms  already  alluded  to  the  matter  of  speed  in  this 
TtiseL  This  point  stands  out  prominently  both  as  a  means  of  offense  and 
of  defense.  It  will  enable  her  to  overhaul  any  vessel  in  the  course  of  a 
eowparattvely  short  time.  When  the  character  of  any  strange  vessel  is 
sade  out.  even  should  the  Drake  be  under  easy  steam  at  the  time  with  a 
hrge  ponion  of  the  boiler  power  not  in  use,  the  water-tube  boilers  which 
wiU  be  installed  will  enable  steam  to  be  raised  in  the  minimum  time,  and 
t  chase  ought  to  be  a  matter  of  short  duration.  Her  armament  is  well 
halaaccd.  A  9,2-in.  gun  of  modem  type  is  mounted  on  the  forecastle,  at 
•  eommainding  height  above  water,  and  with  a  horizontal  arc  of  270 
Itfrees;  a  similar  guns  is  placed  aft,  with  the  same  arc  of  training.  The 
flOttdflder  of  the  main  armament  consists  of  sixteen  6-in.  quick- firing 
Wm^  ijnninetricatly  disposed,  and  of  which  four  can  ^re  right  ahead,  four 
fi^t  iJiem»  and  eight  over  a  large  arc  of  training  on  each  broadside. 
The  remainder  of  the  gun  armament  is  made  up  of  fourteen  12-pounder 
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qtjick-firlng  gunSt  with  small  boat  guns  and  Maxima  tn  addition.  Though 
an  enormotis  space  in  the  ship  must  be  taken  up  by  machinery  and  boil- 
ers, room  has  been  found  for  the  submerged  torpedo  tubes. 

Equally  with  the  Formidable,  the  great  care  with  which  the  armameut 
has  beeti  disposed  is  manifest^  each  gun  has  a  very  large  and  uninter- 
rupted arc  of  training.  We  must  not  enter  into  any  details  regarding  the 
service  of  ammunition,  merely  remarking  that  it  is  quite  as  thorough  as 
in  the  Formidable,  and  that  under  these  circumstances  the  gun  will  be 
quick-firing  in  actuality  as  well  as  in  name^ 

When  we  consider  the  defensive  qualities  of  the  ship^  it  is  evident  that 
the  most  active  defense  is  undoubtedly  her  speed;  she  should,  therefore, 
be  able  to  avoid  action  with  an  enemy  more  powerful  than  herself.  As  a 
means  of  protection  to  the  hull  it  is  to  be  noted  that  an  armor  belt  (S-iti. 
thick  is  worked  over  about  half  the  length  amidships,  and  extending  to 
the  height  of  the  main  deck.  At  the  after  end  of  the  belt  the  protection 
is  completed  by  a  transverse  armored  bulkhead.  Forward,  the  armor  ex- 
tends to  the  bow:  the  thickness  is  somewhat  diminished,  but  its  depth 
b«low  the  water-line  is  maintained,  and  the  height  above  water  is  in- 
creased by  at  least  8  ft.;  thus  strongly  fortifying  the  bow  against  the  at- 
tack of  a  retreating  foe,  and  as  in  the  Formidable,  minimising  the  chances 
of  retardation  of  speed  due  to  perforation  of  the  bows.  Two  protective 
decks  are  worked  in  accordance  with  the  latest  practice. 

The  protection  to  the  armament  next  calls  for  notice.  On  a  cruiser, 
however  large,  amor  in  any  quantity  is  a  serious  factor  in  the  situation  if 
a  high  speed  is  aimed  at,  and  it  is  no  wonder  that  the  designers  have 
found  it  impracticable  to  give  as  much  protection  to  the  armament  as  in 
the  case  of  the  heavier  and  slower  battleship.  The  heaviest  guns,  how- 
ever, come  in  for  a  substantial  measure  of  armored  protection,  and  each 
6-in.  gun  is  isolated  in  an  arinored  casemate  with  front  plates  6  in.  thick. 

The  arrangement  for  the  supply  of  ammunition  is  of  the  same  general 
character  as  that  we  have  already  described  in  the  case  of  the  typical 
battleship. 

It  is  expected  that  30,000  indicated  horse-power  will  be  developed  tn  the 
course  of  the  eight  hours'  official  trial  with  natural  draught  in  the  stoke- 
holes*  After  the  successful  results  on  trial  of  all  the  recent  cruisers  and 
battleships,  we  cannot  doubt  but  that  this  enormous  power  has  been  fully 
provided  for,  and  that  it  will  be  developed  under  such  circumstances  as 
will  make  it  quite  certain  that  it  could  easily  be  realised  at  any  future 
period  in  the  history  of  the  ship. 

So  much  then  for  the  two  principal  types  of  the  navy.  If  it  be  urged 
that  they  are  unnecessarily  large  for  the  services  expected  of  them,  it  is 
for  those  who  hold  such  views  to  point  out  specifically  in  which  direction 
improvement  may  be  sought,  or  what  items  at  present  embodied  in  these 
designs  can  be  dispensed  with  without  sacrificing  efficiency,  and  while 
maintaining  the  small  medium  of  comfort  at  present  preserved  to  the 
officers  and  men.  It  is  certain  that  the  task  of  the  critic  is  by  no  means 
an  easy  one.  The  constructive  and  engineering  staff  at  the  Admiralty  is 
fortified  in  its  practice  by  a  mass  of  experience  in  the  practical  perform- 
ances of  the  ships  which  they  have  turned  out  in  the  past,  compared  with 
which  the  experience  of  the  similarly  placed  officials  of  other  countries 
is  but  small,  and  against  which  the  opinion  of  irresponsible  and  often 
ill-informed  critics  can  be  safely  neglected. 

The  last  type  of  vessels  which  claims  our  attention  is  the  torpedo-boat 
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oyer,  and  though  occasionally  we  hear  doubts  expressed  as  to  the 
^iMoQi  of  building^  vessels  of  ihis  type,  there  has  been  hardly  any  criti* 
asm  of  the  general  features  of  their  design. 

Tbe  genesis  of  the  small  but  exceedingly  fast  boat  may  be  said  to  have 
eosninenced  with  the  Miranda,  built  by  Messrs.  Thornycroft  more  than 
twcDty^^ve  years  ago.  Small  as  she  was  she  attained  a  phenomenal  speed. 
FcJlo^'ing  upon  her  performance  great  numbers  of  lightly  armed  swift 
Tcssels  have  been  built  for  our  own  and  for  other  navies.  The  smaller 
Qrpcs,  generally  carrying  a  gun  or  torpedo  armament  alternatively,  and 
»4apted  for  keeping  the  sea  for  restricted  pertods  only,  are  called  torpedo- 
boats.  The  larger  types  carry  both  gun  and  torpedo  armaments;  they 
czn  keep  the  sea  for  extended  periods^  and  owing  to  their  considerable 
saie  h  b^s  been  found  possible  to  install  machirtery  which  gives  them  a 
decided  superiority  in  speed  over  the  torpedo-boats,  enables  space  to  be 
fcPiEiid  for  a  relatively  large  coal  supply,  and  gives  fairly  good  accommo- 
dation  for  ofBcers  and  crew-  these  vessels  are  called  torpedo*boat  de- 
stfoyeri. 

The  greater  number  of  these  vessels  have  speeds  of  about  30  knots.  In 
a  few  of  the  latest  boats  an  endeavor  has  been  made  to  attain  somewhat 
kigfaer  speeds  without  much  increase  in  si£e,  the  Albatross  being  one  of 
tills  fatest  type.     Her  dimensions  will  be  found  in  the  accompanying  table; 


Formidable. 

DfBkA. 

AllMtroAs; 

L«e^tlk. *.,..,..., 

400  ft. 

500  ft. 

227  ft. 

Bre«4tlfc  -..-.,•* 

75  ft. 
2fl  ft,  9  In.      j 
15,000  tona. 
15,000  ^natnrftl 

71  ft. 
26  ft. 

14,100  tons. 
30,000  (natural 

SI  ft.  n  In. 

Una  4rftft   ...    ,  , . . 

8  ft. 

DtsplAC^iDeiii 

400  to  us. 

BofM-poiver« 

7500  (forced 

draft). 

draft). 

draft). 

8Mi«d  ,    .... - 

18  knots. 
900  tan  A. 

33  knots. 
1350  toDi. 

3S  knots. 

C«^  tujiply  (norm^lK  ..... 

.^0  tons. 

**              (bunken  full)  . 

9000  tom. 

S500  tons. 

100  tons. 

AfSft.'Ketiti  J, . .  m .  >  .  m . ,  1  - '  ^  • 

Four  13*  in., 
TwolTe5-iD.  B.L. 

Two  0.24L. 
Sixteen  H-in.B.L. 

One  12*  pr.  Q.  F. 

Five  6-pr.  Q,  F, 

Eighteen    l2-pr. 

Fourteen    IS-pr. 

Two  torpedo 

Q.  F. 

Q.  F. 

tabes 

Fourteen  smairr 

Tliree  S-pr.  Q.  F. 

Q,  F.    and  ma- 

Two  torpedo 

ChlDe   gUBB. 

tubei. 

Four  torpedo 

I 

tubes. 

kfm&r  . . . . . « 

9<lik.  sides. 

6— 24n,  slde«. 

^. 

Vi-in.  barbette. 

JS-ln.  casematea, 

6-lm.  case  mate. 

6 -Id.  barbettes. 

2— 34d.  deek. 

The  armament  consists  of  one  12-poundeT  and  five  6'poiinder  guns,  all 
^ndi'^ring,  and  two  revolving  torpedo  tubes  capable  of  firing  the  largest 
Utrti  service  torpedo.  The  u^pounder  gtin  is  mounted  on  the  conning 
#er;  on€  6'poiinder  is  placed  on  an  elevated  pedestal  on  the  middle  line 
it  the  after  end  of  the  ship:  two  6-pounder5  are  so  situated  as  la  be  able 
lA  fff%  difitctly  ahead,  and  the  others  are  on  the  broadside  amidships.  Alt 
lliege  giipi  have  exceptionally  large  arcs  of  training. 
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The  hull  structure  and  fittings  are  made  as  light  as  practicable*  con- 
sistentp  of  course*  with  a  due  regard  to  durability;  the  better  to  secure  this 
latter  pointy  the  greater  portion  of  the  material  is  galvanired.  while  to 
obtain  the  requisite  strength,  with  the  minimum  of  weight*  steel  of  a 
specially  high-grade  quality  is  used-  It  is  in  the  machinery  of  this  vessel 
that  the  most  striking  evidences  of  enterprise  are  manifested.  By  the 
adoption  of  quick -running  machinery,  and  water-tube  boilers  of  the  small- 
tube  type*  it  has  been  possible  to  develop  about  45  indicated  horse -power 
per  ton  of  propelling  machinery  for  short  periods. 

In  order  that  this  performance  may  be  the  more  thoroughly  appre- 
ciated, we  need  only  remind  our  readers  that  in  large  ocean-going  mer- 
cantile steamers  with  slow-running  engines  and  with  cylindrical  boilers, 
only  about  6  indicated  horse-power  per  ton  of  machinery  is  developed* 
and  in  modern  large  warships  with  moderately  fast-running  engines*  and 
with  water»tube  boilers  of  the  large-tube  type*  about  9  indicated  horse- 
power per  ton  of  machinery  is  obtained.  Of  course,  these  latter  figures 
being  based  on  the  power  which  can  be  continuously  developed^  the  com- 
parison is  not  a  direct  one,  but  they  enable  some  idea  to  be  formed  of  the 
great  disparity  existing  between  the  installation  of  machinery  of  the  tor- 
pedo-boat destroyer  and  that  of  large  ocean-going  steamers* 

What  we  have  said  about  the  Albatross  applies  pretty  generally  to  the 
torpedo-boat  destroyers  as  a  class,  and  it  reflects  the  greatest  credit  upon 
the  Admiralty  and  the  various  builders  associated  with  them  in  so  suc- 
cessfully solving  the  problems  connected  with  the  production  of  the  large 
fleet  of  these  vessels  which  this  country  now  possesses, — Tkt  Engineer. 
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THE  FLEETS  OF  THE  POWERS. 

The  number  of  war  vessels  of  all  kinds  built  or  building  in  the  various 
countries  is  as  follows: 

Great  Britain. — Battleships,  built,  53;  building,  17;  armored  cruisers, 
built*  17;  building,  14^  protected  cruisers,  built,  107:  building,  9;  unpro- 
tected cruisers,  built,  15:  coast-defense  vessels*  armored,  built*  13;  special 
vessels,  built,  3:  torpedo  vessels,  built,  "^S'*  torpedo-boat  destroyers*  built, 
75 ;  building,  331  first-class  torpedo*boats,  built,  95;  building.  2 — total,  488. 

France. — Battleships,  built.  31;  building*  41  armored  cruisers,  built*  8; 
building,  12;  protected  cruisers,  built^  36;  building,  4;  unprotected  cruis- 
ers* built*  14:  coast-defense  vessels,  armored,  built,  14:  one  special  tor* 
pedo  depot  ship;  torpedo  vessels*  built*  15:  torpedo-boat  destroyers*  built, 
2;  building,  10:  torpedo-boats,  builtT  219;  building,  47;  submarine  boats* 
built,  3;  building.  9— total,  428. 

Russia, — Battleships,  built*  12\  building,  15;  armored  cruisers*  built,  10; 
building*  2;  protected  cruisers,  built,  3^  building,  8;  unprotected  cruisers, 
built,  3:  coast-defense  vessels,  armored,  built.  15;  building,  I;  special  ves- 
sels, built,  5:  building*  2:  torpedo  vessels*  built,  17 ►  torpedo-boat  destroy- 
ers* built,  i;  building*  3s;  lorpedo-boats,  built*  174;  building,  6 — total.  306. 

Germany.-^BattJeships,  built*  18:  building,  7:  armored  cruisers,  built*  3; 
building;  2;  protected  cruisers,  built,  13;  building,  4^  unprotected  cruisers^ 
built.  21;  coast -defense  vessels,  armored,  built,  11;  special  vessels,  built,  3; 
torpedo  vessels,  built,  2\  torpedo-boat  destroyers,  built*  i;  building,  IQI 
torpedo-boats,  built,  113— total,  208. 

Italy. — Battleships,   built,    l$\   building,   4;   armored   cruisers,  built,  3; 
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buildiDg,  4;  protected  cruisers,  built,  15;  building,  3;  unprotected  cruisers, 
built,  t;  special  vessels,  built,  2;  torpedo  vessels,  built.  15;  torpedo-boat 
destroyers,  building^,  11;  torpedo-boats,  btiilt,  144;  building,  10 — ^total,  227, 

United  States.— Battleships,  built*  s;  building,  it;  armored  cmiaers, 
buik,  2;  building,  3;  protected  cruisers,  built,  14:  building,  7;  tinprotected 
cruisers,  built,  6;  coast-defense  vessels,  armored,  built,  19;  building,  4; 
one  special  vessel;  torpedo-boat  destroyers,  built,  i;  building,  19:  torpedo* 
bcats^  built.  15;  building,  14 — total,  122. 

Japao.^ — Battleships,  built,  3;  building,  4:  armored  cruisers,  built,  3; 
bailding,  4;  protected  cruisers,  built,  14;  building,  2;  unprotected  cruisers, 
iMitt,  9*  coast -defense  vessels,  built,  4;  one  torpedo  vessel;  torpedo-boat 
destroy ers,  built,  8;  building,  4;  torpedo-boats,  built,  29;  building.  29 — 
total,  114, — The  Engineer. 


THE  UNITED  STATES  HARBOR-DEFENSE  VESSELS. 

One  of  the  provisions  of  the  session  of  Congress  last  year  was  an  allow- 
ance for  the  construction  of  four  harbor-defense  vessels  for  the  United 
States  Navy.  The  vessels  are  to  be  of  the  Monitor  type,  and  to  be  built 
alter  the  plans  furnished  by  the  Navy  Department.  On  October  fst  bids 
vere  opened,  and  awards  have  already  been  made,  the  costs  ranging  fronn 
1825.000  to  $875,000.  Three  of  the  ships  will  be  built  on  the  Atlantic 
coajt,  and  one  on  the  Pacific,  and  a  maximum  of  twenty-seven  months  is 
fct  by  the  bidders  for  the  completion  of  the  work. 

The  primary  purpose  of  the  ships  is  for  harbor-defense  duty,  but  their 
sea-keeping  features  have  been  carefully  considered  that  they  may  be  the 
better  fitted  for  rapid  cruising  from  one  port  to  another  than  the  vessels 
ol  the  Monitor  class  now  in  active  service.  In  points  of  equipment  and 
BkecbanicaJ  facilities  the  vessels  are  very  decided  advances  upon  anything 
of  their  order  now  in  the  United  States  Navy,  and,  within  the  reasonable 
nxsi^  of  their  powers  and  application,  should  prove  very  formidable 
ft^rttng-ipach  i  nes . 

A  description  of  one  ship  applies  equally  to  the  others,  and  for  example 
the  Arkansas  will  be  described.  The  ship  will  have  a  water-line  length  of 
32$  f«€*»  t^^  stem  being  carried  well  forward  below  the  water  and  formed 
tano  an  effective  ram;  she  will  have  a  maximum  beam  of  50  feet,  and. 
Qpoti  a  normal  displacement  of  2700  tons,  will  draw  only  I2j^  feet  of 
water  Her  possible  usefulness  about  the  West  Indies  or  in  the  shallow 
waler*  of  the  Gulf  is  apparent  at  once. 

The  hull  is  of  steel,  unsheathed,  with  an  inner  bottom  reaching  up  to 
the  arnsor  shelf,  and  ranging  fore  and  aft  throughout  nearly  the  whole 
length  of  the  ship.  There  is  the  usual  subdivisioning  of  the  intramural 
tpftce,  aiS  well  as  of  the  whole  interior  of  the  craft.  In  the  double  bottom. 
fflit  betow  the  boilers,  feed-water  will  be  carried,  leaving  just  so  much 
fflore  room  for  other  purposes  in  the  boiler  space.  This  is  a  departure 
Iroifi  the  sendee  practice  heretofore,  and  is  being  adopted  for  some  of  the 
«eiicr  new  ships. 

The  Htill  will  be  guarded  by  a  continuous  band  of  armor  extending  from 
the  main-deck  line  down  to  a  maximum  depth  of  30  inches  below  the 
wiier-line  atnidsbips,  but  reaching  only  down  to  the  water  at  the  stern. 
l\a%  armor  will  have  a  maximum  thickness  of  11  inches  at  the  deck-line 
Ikrditghout  the  region  occupied  by  the  engines^  the  boilers,  and  the  mag- 
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amines,  tapering  thetice  to  the  armor-shelf  well  below  water  Forward  and 
abaft  the  vital  space,  the  armor  will  be  graduated  by  easy  steps  till  it 
terminates  at  the  bow  and  the  stern  in  thicknesses  of  $  inches.  It  is  said 
to  be  the  present  intention  of  the  Department  to  have  this  armor  treated 
by  the  Krupp  hardening  process — really  the  Harvey  process  carried  farther 
into  the  plate:  and  if  this  be  so  the  defensive  properties  of  the  steel  will 
be  considerably  increased-^perhaps  as  much  as  20  per  cent.  The  protec* 
live  deck,  or,  more  properly,  the  main  deck,  will  be  composed  of  two 
thicknesses  of  ^-inch  plating,  of  which  the  upper  course  will  be  of  nickel 
stcci  This  will  be  sufficient  defense  against  the  acute  angle  at  which 
most  plunging  shots  will  have  to  strike.  This  main  deck  will  be  planked^ 
but,  being  exposed  to  the  weather,  will  not  be  fireproof. 

A  five*sided  superstructure  will  occupy  the  central  portion  of  the  main 
deck.  In  the  lower  half  will  be  quartered  some  of  the  officers,  and  there 
too  will  be  the  galley,  the  armory,  some  wash*rooms,  and  spare  space  for 
the  housing  of  part  of  the  crew  if  so  desired*  On  the  next  deck  above, 
i.  e*,  the  superstructure  deck,  will  be  placed  the  major  part  of  the  rapid- 
iire  portion  of  the  battery.  The  hammock  berthing  will  also  be  in  the 
superstructure  on  that  deck,  lending  a  very  mild  protection  to  the  gun- 
crews of  some  of  the  smaller  pieces.  On  the  bridge  or  uppermost  deck 
will  be  carried  the  chart *ho use,  the  boats,  and  all  of  the  6-pounder  rifles. 
This  and  the  deck  just  below,  like  the  main  deck,  being  exposed  to  the 
weather,  will  not  be  fireproofed;  bnt  the  berth  deck  being  under  cover 
will  be  covered  with  linoleum  placed  right  upon  the  fundamental  plating. 
Wherever  possible,  woodwork  has  been  omitted  and  supplanted  by  light 
metal  bulwarks,  etc.,  but  where  found  needful  for  the  sake  of  health  and 
the  saving  of  weight  the  wood  used  will  be  carefully  fireproofed. 

All  hatch  coamings  are  raised  well  above  the  main-deck  line,  and  those 
in  the  open  forward  are  carried  high  enough  to  permit  of  their  being  left 
open  even  when  the  deck  forward  is  well  awash  with  broken  seas.  By 
this  means  the  crew  space  forward  on  the  berth  deck-  can  be  well  lighted 
and  comfortably  ventilated  when  cruising  in  fair  weather — a  desideratum 
of  prime  importance  when  doing  duty  in  warm  southern  waters.  In  heavy 
weather  these  hatches  would  be  battened  down,  and  the  fresh-air  supply 
wotild  then  be  drawn  down  through  the  mast  and  the  big  ventilators, 
while  a  good  deal  of  the  foul  air  of  the  boiler  spaces,  especially,  would  be 
carried  up  between  the  double  casings  of  the  smoke-stack.  The  Monitor 
is  not  naturally  a  cool  craft  when  under  steam,  but  everything  has  been 
done  in  these  ships  that  could  be  done  to  make  them  much  more  com- 
fortable than  any  of  their  predecessors,  and  there  is  no  doubt  but  that  they 
will  prove  so.  Electric  fans  and  electrically  propelled  blowers  will  for- 
nish  most  of  the  induced  ventilation. 

The  ship  will  be  driven  by  twin  screws,  actuated  by  two  triple-expan- 
sion engines,  which  will  be  placed  in  one  water-tight  compartment.  These 
engines  will  be  of  the  vertical  inverted-cylinder  direct-acting  type,  each 
with  a  high-pressure  cylinder  of  17  inches,  an  intermediate-pressure  cylin- 
der of  26^  inches,  and  a  low-pressure  cylinder  of  40  inches,  the  stroke 
of  all  pistons  being  2  feet.  The  collective  indicated  horsc-power  o(  the 
propelling  and  the  circulating  pump  engines  will  be  2400  when  the  main 
engines  are  making  in  the  neighborhood  of  200  revolutions  a  minute. 
Steam  will  be  supplied  at  a  working  pressure  of  250  pounds,  by  four 
water- tube  boilers,  having  a  total  grate  surface  of  quite  200  square  feet 
and  a  total  heating  surface  of  SSoo  square  feet,  and  capable  of  supplying 
all  the  steam  on  shipboard  when  running  at  fnll  power. 
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The  amplest  possible  means  have  been  provided  for  a  supply  of  cool  air 
(or  the  en^ne*  and  the  boiler-rooms  when  under  steam.  The  armored 
v^entilator  abaft  the  smoke-stack  will  be  the  main  duct,  while  the  two 
smaller  ones  just  forward  will  answer  the  double  purpose  of  air-shafts  and 
a^-hoists.  All  of  these  ventilating  passages  will  be  guarded  by  armor 
Sratiiigs  to  keep  out  explosive  shellp  and  the  hig,  main  ventilator  will  be 
fittrrotinded  by  several  inches  of  armor  up  to  a  height  of  4  feet  above  the 
main-deck  line* 

The  vessel  will  be  lighted  by  electricity,  while  the  turret  mechanisms 
axfd  all  the  ammunition  hoists  will  be  actuated  by  the  same  energy.  By 
the  adoption  of  electricity  so  genera!,  the  presence  in  long  passages  of 
heated  steam -pipes  is  obviated*  and  in  this  way  alone  a  very  considerable 
reduction  of  temperature  will  be  effected  under  service  conditions.  The 
main  battery  will  consist  of  two  T2-inch  breech-loading  rifles;  the  secon- 
dary battery  will  be  composed  of  four  4-itich  rifles;  while  the  auxiliary 
battery  will  include  three  6- pounders  and  four  automatic  1 -pounders. 
The  la-inch  guns  will  be  mounted  in  a  single  barbette  turret  of  the  bal* 
aaced  type^  having  an  inclined  face  with  a  pitch  of  42  degrees.  The  ar- 
mor for  the  turret  and  the  barbette  will  be  11  inches  thick,  and  will  be 
treated  by  the  Krupp  process.  The  total  siveep^  or  arc,  of  fire  of  these 
two  guns  will  be  500  degrees,  leaving  a  dead  angle,  dead  aft,  of  only  60 
degrees,  which  could  be  easily  covered  by  a  slight  swing  of  the  ship  to 
either  side.  The  four  4-inch  guns  will  be  mounted  on  the  four  principal 
comers  of  the  superstructure  deck,  where  they  wilt  command  an  enviable 
&cld  of  fire.  These  guns  will  be  protected  by  shields-  The  6-pounders 
wiU  be  mounted  on  the  bridge  deck,  while  the  i-pounders  will  be  placed 
OD  the  hammock  berthing  amidships,  and  up  in  the  single  top  of  the  mili- 
tary mast-  The  12-inch  and  the  4- inch  guns  are  to  be  designed  for  smoke- 
less powder,  and  it  is  promised  that  they  shall  be  a  considerable  advance 
vpmi  the  pieces  of  like  caliber,  of  native  design,  now  in  service-  For  a 
ship  of  her  sbie,  the  Arkansas  will  be  a  very  effective  fighting  machine, 
aad  more  than  an  equal,  within  her  field  of  action,  for  any  craft  of  like 
diiplacement.  There  will  be  a  conning-tower  75^j  inches  thick,  just  below 
the  chart-house  and  abaft  the  turret,  and  all  means  of  communication  will 
be  led  thence  through  an  armored  tube  3  inches  thick  down  below  the 
num  deck. 

The  ship  will  carry  two  search -lights — one  forward  on  the  mast  and  the 
other  on  a  stand  at  the  after- end  of  the  bridge  deck.  There  will  also  be 
die  usual  outfit  of  electric  signals  and  side  and  running  lights.  Modern 
bdhttes  in  every  direction  will  add  to  the  comfort  and  convenience  of  the 
officers  and  crew  and  to  the  working  efficiency  of  the  craft,  and  nothing 
will  be  spared  that  can  bring  the  vessels  typically  up  to  date  in  every 
KRie.  The  btinker  capacity  untrimmed  will  b<?  200  tons  of  coal,  and  that 
ainoviRt  will  be  carried  upon  the  normal  displacement.  More,  of  course, 
can  be  carried  in  an  emergency,  but  the  normal  allowance  at  the  ordinary 
araistng  rate  of  speed  will  be  amply  sufficient  to  give  the  ship  a  con- 
liderable  radius  of  action. 

These  vessels  have  really  been  called  into  being  through  the  pressing 
aeeds  of  the  growing  ranks  of  the  naval  militia  for  proper  training-schools 
wide  from  vessels  temporarily  detailed  for  such  service.  In  many  in- 
stances  only  the  ancient  Monitors  of  the  war  of  the  rebellion  were  assign- 
ed for  that  work,  and  with  their  old  boilers  and  engines  and  muKJEle-load- 
mm  tmooth-bore  guns,  they  were  not  such  drill-grounds  as  the  modcrri 
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seaman  and  the  volunteer  officer  need.  With  the  single  exception  of  tor- 
pedo instruction,  these  four  harbor-defense  vessels  cover  practically  all 
that  is  needful  in  a  general  preliminary  education  in  naval  warfare  of 
to-day,  and  in  that  capacity  alone  the  ships  will  pay  well  for  their  con- 
struction. 

The  electric  generating  plant  is  to  consist  of  four  units,  each  unit  to 
have  an  engine,  dynamo,  and  cornbination  bed-plate,  and  each  dynamo  a 
rated  output  of  400  amperes  at  80  volts.  This  plant  will  supply  motive 
energy  for  the  ventilating  blowers,  and  for  all  ammunition  hoists  and  the 
mechanisms  controlling  the  turret  and  the  loading  of  the  two  12-inch 
rifles,  and  power  for  alJ  the  lights  in  the  ship.  The  complement  of  the 
ship  will  consist  of  something  like  130  persons,  with  berthing  space  for  a 
larger  crew  if  necessary. — The  Ettgincer. 


OUR  LATEST  PROTECTED  CRUISER,  THE  ALBANY. 

The  Albany  in  all  essential  points  is  an  exact  duplicate  of  the  New^  Or- 
leans, the  changes  which  have  been  made  in  her  being  "  such,"  in  the 
language  of  one  of  our  naval  constructors,  "  as  were  absolutely  necessary 
to  render  her  habitable  for  Anglo-Saxons,"  The  alterations  have  been 
chiefly  in  the  living  quarters  of  the  officers  and  crew,  some  of  them  being 
necessary  to  meet  the  differences  in  climate  between  the  tropics  and  our 
more  northerly  latitudes,  and  others  being  necessitated  by  the  fact  that 
the  accommodations^  sanitary  and  otherwise,  which  seemed  to  have  suf- 
ficed for  the  South  American  republic  would  have  been  absolutely  unen- 
durable for  the  men  of  the  American  Navy.  An  improved  system  of 
ventilation  has  been  installed,  the  officers'  quarters  have  been  rearranged 
and  enlarged,  and  additional  berthing  space  has  been  provided  for  the 
crew.  Considerable  alterations  have  also  been  made  in  the  dynamo-room. 
These  modifications  have  been  carried  through  without  in  any  way  im- 
pairing the  fighting  efficiency  of  the  vessel. 

The  Albany  was  launched  at  Newcastle,  January  14,  1899.  She  is  330 
feet  in  length  over  all,  with  a  beam  of  43  feet  9  inches,  and  a  maximum 
draft  of  15  feet  ro  inches;  and  her  displacement,  according  to  figures 
furnished  by  her  builders,  is  3402  tons  with  ammunition,  stores*  coal  and 
water  half  consumed,  and  with  all  ammunition,  stores,  coal  and  water  on 
board,  3954  tons.  She  is  driven  by  twin  engines  and  screws;  her  maxi- 
mum indicated  horse-power  is  750Ot  and  her  speed,  as  determined  in  re- 
cent trials  in  England  under  the  official  representative  of  our  navy,  was 
20.73  knots  for  four  hours  under  forced  draft  and  19.3  knots  on  a  run  of 
six  consecutive  hours  under  natural  draft.  The  vessel  is  sheathed  and 
coppered  and  will,  therefore,  be  especially  suited  for  service  in  tropical 
waters* 

The  Albany  is  thoroughly  representative  of  the  latest  trend  of  ideas  in 
the  construction  of  protected  cruisers.  Like  the  best  of  her  type  she  is 
distingijished  by  her  good  speed,  generous  coal  capacity,  considerable 
length  in  proportion  to  beam,  enabling  her  lines  to  be  carried  out  wnth 
great  fineness  and  beauty,  and  by  her  powerful  armament  and  her  ability 
to  deliver  great  energy  of  fire  through  a  widely  extended  zone*  In  re- 
spect of  defensive  qualities,  however,  like  all  protected  cruisers,  she  is 
certainly  weak  and  open  to  attack.  She  is  entirely  devoid  of  vertical  side 
armor,  and  her  protection  against  the  entrance  of  projectiles   into   the 
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'yitals  consists  merely  of  a  curved  deck  of  steel  assisted  by  coal  bunkers 
«ii  the  wake  of  the  engines  and  boilers  at  the  water-line. 

The  main  battery  of  the  Albany  is  made  up  of  six  6-inch  and  four  4.7- 
mch  rapid-fire  guns,  and  the  secondary  battery  consists  of  ten  S-pounder 
rapid-tire  guns,  eight  i -pounders,  and  two  Colts.  The  whole  of  the  mam 
tkactery  is  of  the  long  50-calibcr  type^  manufactured  by  the  builders  of  the 
ressel.  The  disposition  of  the  battery  is  as  follows:  One  6'inch  gun  is 
carried  on  the  forecastle  deck,  another  aft  on  the  poop,  and  four  others 
are  carried  in  sponsons  on  the  main  deck  in  the  waist  of  the  vessel,  two  of 
the  latter  being  forward  on  either  beam,  and  two  aft.  The  sides  of  the 
Te&^sel  are  cut  away  so  as  to  allow  these  four  guns  on  the  main  deck  to  be 
fired  directly  forward  or  astern  parallel  with  the  axis  of  the  ship.  The 
4.7-inch  guns  are  carried  in  broadsides  on  the  main  deck  between  the 
6-iiich  guns.  The  battery  of  6-pounders  is  carried  on  the  main  deck,  fore- 
castle and  poop,  two  of  these  being  in  the  bow,  two  in  the  waist,  and  two 
iMem  on  the  main  deck,  while  the  other  four  are  carried  on  the  forecastle 
and  the  poop.  The  vessel  is  provided  with  two  military  masts  upon 
which  there  are  no  less  than  four  separate  fighting-tops  in  which  are  dis- 
tributed the  i-pounders  and  Colts.  The  arrangement  of  the  battery  en- 
ables the  vessel  to  concentrate  the  fire  of  three  6- inch  guns  dead  ahead 
and  astern,  while  the  broadside  fire  consists  of  four  6-inch  and  two  4.7- 
inch  guns. 

The  6* inch  gun  of  the  New  Orleans  is  carried  tn  a  trunnion  sleeve  or 
seating,  in  which  it  slides.  It  is  held  in  the  forward  or  loading  position 
by  coiled  springs,  inclosed  in  two  cylinders  which  are  attached  to  the 
seating.  Attached  to  the  gun  are  two  pistons  which  travel  in  the  cylin- 
ders,  the  latter  being  filled  with  glycerine,  and  it  is  the  combined  resist- 
ance of  the  springs  and  of  this  glycerine  to  the  movement  of  the  pistons 
vhich  serves  to  take  up  the  recoil.  After  the  recoil  the  gun  is  returned 
to  the  loading  position  by  the  action  of  the  coiled  springs,  which  were 
compressed  during  the  recoil.  The  breech  of  the  gun  and  the  crew  are 
protected  by  a  large  shield  of  4~inch  Harvey  steel.  This  type  of  gun  has 
§red  seven  rounds  in  6t  seconds,  and  the  4.7-inch  gun  has  a  record  of 
five  rounds  in  22  seconds.  The  6- inch  gun  fires  a  100- pound  projectile 
wtth  a  muzzle  velocity  of  2600  foot-seconds  and  a  muzzle  energy  of  4687 
(oot-^econds.  This  is  equal  to  a  penetration  of  20^  inches  of  iron  at  the 
Bia^e.  The  47-inch  guns  have  the  same  velocity,  and  a  muzi le  energy 
of  ^09  foot -tons  with  a  penetration  of  iron  at  the  muzzle  of  15)^  inches. 
AtJfOO  yards  the  velocity  of  the  6-inch  and  4.7-inch  guns  is  1790  and  1558 
ioot-^econds,  respectively,  the  energy  at  that  distance  being  in  the  6Mnch 
fim  2224  foot-tons,  and  for  the  4,7- inch  guns  757  foot-tons. 

For  protection  the  Albany  relies  mainly  upon  a  curved  deck,  which  is 
1%  inches  on  the  fiat  and  3  inches  in  thickness  on  the  slopes,  the  latter 
extending  along  the  sides  from  the  fiat  deck,  which  is  slightly  above  the 
waiier-line,  to  a  junction  with  the  sides  of  the  vessel  several  feet  below 
the  water-line.  This  protection  is  reinforced  by  the  large  coal-bunkers, 
vlncli  are  extended  along  the  berth  deck  on  either  side  amidships,  and 
pnvent  a  horizontal  thickness  on  each  side  of  8  feet  of  coal.  The  normal 
eoal  capacity  is  512  tons  and  the  bunker  capacity,  with  full  stowage,  is 
80a  tons. — Scientific  American, 


GERMANY'S  LATEST  BATTLESHIP. 

The  Germans,  in  the  design  of  ships  of  their  new  navy^  have  shown 
marked  originality,  and  there  are  some  respects  in  which  their  vessels 
are  superior  to  those  of  most  other  navies.  The  conspicuous  feature  is 
the  admirable  distribution  which  has  been  made  of  the  numerous  arma- 
ment  of  the  Kaiser  Friedrich  HI.  It  is  generally  agreed  among  naval 
designers  that  the  separate  units  which  make  up  the  total  armament  of  a 
warship  cannot  be  too  widely  separated.  The  terrific  powers  of  destruc- 
tion of  a  bursting  shell  make  it  desirable  to  localize  its  effects  as  far  as 
possible,  and  this  feature  is  well  worked  out  in  the  German  ship.  The 
thirty-four  guns  in  the  main  battery  are  distributed  upon  four  decks,  and 
the  guns  upon  any  one  deck  are  widely  separated  from  each  other. 
Moreover,  the  guns  are  all  carried  either  in  complete  turrets  or  in  sepa- 
rate armored  casemates. 

Another  excellent  feature  of  the  vessel  is,  that  every  gun  is  of  the  rapid- 
fire  pattern,  not  even  excluding  the  four  heavy  armor-piercing  guns  of 
the  main  battery.  A  third  feature  in  which  the  ship  is  thoroughly  up-to- 
date  is  the  comparatively  small  size  of  the  heaviest  guns,  the  largest  of 
which  are  only  9.49  inches  caliber.  The  use  of  such  light  guns  means  a 
great  saving  in  dead  weight  and  a  proportionate  increase  in  the  fighting 
qualities  of  the  ship  in  the  way  of  more  speed,  larger  coal  capacity,  or  a 
more  numerous  armament. 

The  Kaiser  Friedrich  HI,  has  the  moderate  displacement  of  11,130  tons* 
which  is  1000  tons  less  than  that  of  the  Japanese  battleship  Fugi,  over 
2000  tons  less  than  our  latest  battleships  of  the  New  Jersey  type,  and  the 
Majestic,  of  the  British  navy,  exceeds  it  by  3700  tons. 

It  is  probable,  however,  that  Germany  intends  to  use  these  battleships 
more  for  coast-Une  defense  than  for  foreign  service.  The  Kaiser  Fried- 
rich III.  would  have  to  be  increased  in  displacement  by  from  1200  to 
1500  tons,  if  she  were  to  carry  the  coal,  ammunition,  and  stores  sufficient 
for  an  extended  service  during  war  times  in  far  distant  waters. 

The  guns  of  this  vessel  are  to  be  carried  at  four  different  stages  o!  ele- 
vation above  the  water.  The  low^est  guns  are  two  9,4- inch  rapid-fire  guns 
in  the  after  turret  on  the  main  deck,  and  the  four  5.9-inch,  which  are 
carried  in  casemates,  two  forward  and  two  aft,  on  the  same  deck*  On  the 
spar  deck  above  are  mounted  fourteen  5. 9-inch  guns*  Six  of  these  are 
carried  in  one-gun  turrets  on  the  broadside  and  eight  in  casemates,  four 
forward  and  fotir  aft.  Forward  in  a  turret,  on  the  superstructure  deck, 
and  at  a  height  of  over  30  feet  above  the  water,  is  the  forward  pair  of 
94-inch  rapid-fire  rifles,  and,  at  the  same  elevation,  on  the  superstructure 
deck,  are  ten  3.3- inch  rapid-fire  guns.  Above  these  again,  at  a  height  of 
46  feet  above  the  w^ter-Une,  on  the  upper  bridge,  is  a  pair  of  3.3'inch 
rapid-fire  guns*  The  all-around  fire  which  is  aimed  at  in  this  distribution 
is  unusually  powerful.  The  vessel  can  concentrate  two  94- inch,  eight  5,9- 
jnch,  and  six  3*3-inch  rapid-fire  guns  ahead;  four  9.4-inch,  nine  S.9-inch. 
and  six  3.3-inch  on  either  beam;  and  two  9.4-inch,  eight  5,9-inch  and  four 
3,3-inch  astern.  The  armor  on  belt  is  liM  inches  amidships,  tapering 
to  6  inches  at  the  ends.  The  main  turrets  carry  9^  inches  of  armor  and 
the  casemates  6  inches.  It  will  be  noticed  that  the  vessel  is  driven  by 
triple  screws,  an  arrangement  which  has  been  found  to  give  excellent  re- 
sults in  our  own  Minneapolis  and  Columbia. 

The  thick  armored  deck  divides  the  vessel  vertically,  the  most  vulner- 
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llile  portion  of  the  ship,  Ihat  is,  the  boilers,  eng^ines^  magazine  and  steer- 
ing gear,  ail  of  which  are  commonly  known  as  the  "  vitils,"  lying  beneath 
the  armored  deck  and  below  water-line.  They  are  known  as  vitals  be- 
cause a  shell  bursting  among  them  might  easily  put  the  ship  out  of 
action,  and  it  is  absolutely  imperative  that  this  portion  of  the  vessel 
iiioitld  be  secure  against  attack.  The  thick  armored  belt  at  the  water- 
line,  the  cellulose  or,  as  in  this  case,  cork  protection*  also  at  the  water- 
Uii«f  the  complete  armored  deck,  and  the  fact  that  these  vitals  are 
well  below  the  water-line  render  the  chances  of  a  shell  entering  the 
rttals  very  remote. 

Above  the  armored  deck  are  the  guns  and  the  living  quarters  for  the 
officers  and  crew.  At  the  extreme  after  end  of  the  vessel  are  the  quarters 
ol  the  commander*  captain  or  admiral  The  officers'  quarters  are  situated 
on  the  aftcrpart  of  the  main  deck  and  spar  deck,  while  the  crew's  quar- 
ter! ar«  to  be  found  on  the  same  deck  forward  of  the  center  line  of  the 
ship. 

The  weakest  point  of  this  type  of  ship  is  found  in  the  scanty  protection 
a^orded  to  the  ammunition  in  its  passage  from  the  magazine  to  the  guns, 
in  the  lack  of  armored  protection  for  the  bases  of  the  turrets.  In  the 
of  a  ship  like  our  own  Maine,  there  is  a  continuous  wall  of  armor 
from  the  water-line  to  the  top  of  the  turrets;  but  in  the  Kaiser  Friednch 
111.  the  only  connection  is  a  small  ammunition  tube.  In  a  fight  at  close 
range  the  endurance  of  the  Maine  would  be  considerably  greater  than  that 
of  the  German  ^hip.^Scimtiik  Amerkan. 


THE  RECONSTRUCTED  CRUISER  ATLANTA. 

The  work  of  reconstruction  has  been  very  complete.  The  old  horizon- 
tal, compound  engines  have  been  changed  to  triple-escpansion  by  the  addi- 
tkm  of  a  high-pressure  cylinder.  At  the  same  time  the  eight  old.  single- 
ended,  Scotch  boilers  have  been  removed  and  replaced  by  two  single- 
ended  Scotch  boilers  and  four  Wilcox  and  Babcock  water-tube  boilers, 
the  Scotch  boilers  carrying  180  pounds  of  steam  and  the  Wilcox  and 
Babcock  250  pounds.  This  change  has  not  only  greatly  increased  the 
boiler  capacity,  but  it  has  reduced  the  bulk  of  the  installation  sufhciently 
to  allow  the  construction  of  an  athwartship  coat-bunker,  which  will  in- 
thc  total  coal  capacity  of  the  vessel  by  80  tons,  or  about  17  per 
Tliefie  changes  are  expected  to  result  in  an  increase  of  the  vessel's 
ipeed  from  15^  to  i^J^  or  possibly  18  knots  speed. 

The  ship'^s  main  battery,  which  was  formerly  of  the  short^caliber^  slow- 
firing  type,  has  been  entirely  renovated.  All  of  the  guns,  including  the 
two  8-inch  bow  and  stem  weapons,  are  of  the  rapid-fire  type,  the  sights 
Witg:  mounted  upon  a  sleeve  in  which  the  gun  recoils  and  the  breech 
■cdijniim  being  brought  fully  up  to  date.  Although  the  new  S-inch 
gms  are  not  officially  known  in  our  navy  as  rapid-fire,  they  do  actually 
poucss  the  characteristics  which  mark  the  so-called  rapid-fire  guns  of 
Ifaia  size  in  foreign  navies. 

The  lessons  of  the  late  war  have  been  turned  to  good  account  in 
the  work  of  reconstruct  ion  I  for  the  Atlanta,  on  and  above  the  main 
deck  IS  absolutely  stripped  of  combustible  material;  and  if  she  is  ever 
called  upon  to  fight,  there  will  be  no  fear  of  her  being  prematurely  put 
cH3t  of  action  by  the  burning  up  of  the  wooden  decks,  bulkheads,  and 
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furniture.  All  of  this  wood-work  was  more  or  less,  and  generally  more 
than  less,  highly  inflammable.  In  the  process  of  refitting,  the  wooden 
bulkheads  were  removed  and  the  panehngs  stripped  from  the  ceiling 
and  from  the  outboard  turtle -back.  Their  place  was  taken  by  corrugated 
metal  for  the  bulkheads,  a  coating  of  cork  paint  for  the  ceiling,  and  a 
covering  of  asbestos  on  the  outboard  walls.  The  wooden  furniture  is 
replaced  by  furniture  of  metal,  one  piece  of  >vhich  is  a  neatly  designed 
roller-top  desk.  The  asbestos  sheathing  possesses  the  requirements  of  a 
non-conducting",  incombustible,  splinter-proof  covering.  The  asbestos 
fire-felt  is  laid  over  wire  cloth  which  is  attached  to  a  framework  of  light 
angle-bar,  carried  between  the  ship's  frames  or  bulkhead-stiffeners.  The 
felt  is  flush  with  the  surface  of  the  frames,  or  the  edges  of  the  angle-bars, 
and  asbestos  millboard,  three- eighths  of  an  inch  thick,  is  placed  over 
the  fire-felt  to  secure  a  smooth,  hard  finish,  and  it  is  held  in  position  by 
galvanized  iron  moldings.  The  millboard  is  coated  with  sizing  to  pre- 
vent absorption,  then  painted  with  white  enamel  and  striped  wHth  gold, 
the  result  being  a  pleasing  panel  effect  The  asbestos  sheathing  has  a 
light,  cheerful  appearance;  it  is  warm  in  winter,  cool  in  summer,  and  is 
free  from  the  "  sweating  "  which  is  such  an  insuperable  objection  to  the 
use  of  the  plain  steel  partition.  The  changes  in  the  captain*s  cabin  are 
typical  of  the  w*ork  which  has  been  done  throughout  the  whole  of  the 
oflficers*  quarters.  One  notable  change  which  is  conducive  to  convenience 
and  cleanliness  is  the  designing  and  putting  in  position  of  a  folding  metal 
berth,  which  in  the  daytime  can  be  folded  against  the  wall  and  screened 
by  a  curtain*  For  reasons  which  are  only  too  well  known  to  those  who 
sleep  at  sea,  the  substitution  of  an  open  and  accessible  metal  berth  tor 
the  old,  fixed  wooden  bunk  will  be  greatly  appreciated. 

There  are  the  new  metal  rifle-racks  for  the  marines,  metal  lockers  for 
the  gun  division,  the  substitution,  of  wire  screens  in  place  of  w*oodee 
bulkheads  for  the  executive  ofiice,  metal  ladders  and  numberless  other 
substitutions  of  metal  for  wood.  On  the  superstructure  deck  the  old 
wooden  chart-bouse  has  made  way  for  a  new  steel  structure  with  cir- 
cular lights. 

The  work  above  the  main  deck  looking  to  the  safety  of  the  ship  from 
fire  finds  its  match  below  deck  in  an  entirely  new  system  of  water-tight, 
electrically  operated  doors*  Briefly  stated,  the  absolutely  essential  ele- 
ments of  a  successful  water-tight  door  system  are,  first,  that  every  door 
may  be  closed  simultaneously  and  instantly  from  the  bridge  or  some  cen- 
tral station,  and  that  some  telltale  announcement  shall  show  that  they  are 
closed;  secondly,  that  it  shall  be  possible  to  raise  and  lower  each  door 
independently,  and  from  either  side  of  the  door,  without  conflicting  with 
the  operation  from  the  bridge;  thirdly,  that  it  shall  be  possible  to  close 
the  door  either  against  a  rush  of  water  or  through  coal  which  may  have 
accumulated  in  the  doorway.  These  features,  with  others  of  minor  im- 
portance, are  al!  fulfilled  in  the  present  instance.  The  clear  opening  of 
the  door  can  be  of  any  desired  size;  for  coal-bunkers,  it  is  generally 
about  4  feet  6  inches  by  2  feet.  The  door  is  a  steel  plate  riveted  to  a 
sliding  frame.  The  guide-frame  of  bronze  is  bolted  to  the  bulkhead,  the 
guides  being  tapered  one-tenth  of  an  inch  to  the  foot.  The  sliding- frame 
is  made  with  eleven  wedges  of  the  same  taper  as  the  guides,  there  being 
four  on  each  side,  two  on  top  and  one  on  the  bottom*  The  surfaces  near- 
est the  bulkhead  of  both  the  guide-frame  and  the  sliding-frame  are  scraped 
surfaces  which  form  a  water-tight  joint  by  the  wedge  action  which  oc- 


pany,  LJmiledj  of  Wallsend-oii-Tyne,  with  the  now  well-known  steam 
turbine  invented  by  the  Hon,  Charles  Parsons.  The  vessel  is  310  feet 
long,  21  feet  beani,  12  feet  g  inches  depth  molded,  and  displaces  350  tons. 
These  dimensions  differ  little  from  those  of  the  destroyers  fitted  wtth  the 
ordinary  reciprocating  engines — the  displacement  is  25  tons  more  than 
the  heaviest  of  the  30-knot  boats — and  it  becomes  interesting  to  note  the 
increase  in  power  for  each  successive  addition  to  speed.  The  first  boats 
of  26  knots  had  3200  indicated  horse-power  at  command,  then  27  knots 
required  an  increase  from  4000  to  4200  indicated  horse-power.  When 
30-knot  boats  were  built,  it  was  found  that  the  power  had  to  be  6000  in- 
dicated horse-power;  for  32  knots  the  power  was  found  to  be  close  upon 
9000  indicated  horse-power,  and  the  turbine- propelled  Viper  has,  it  is 
said,  attained  her  speed  of  zs^''^  knots  with  11,000  indicated  horse-power. 
In  other  words,  the  power  for  26  knots  was  I2j4  indicated  horse-power 
per  ton  of  displacement;  for  27  knots,  15J4  indicated  horse-power  per  ton; 
for  30  knots,  20  indicated  horse*power  per  ton;  for  32  knots.  24!^^  indi* 
cated  horse-power  per  ton;  and  for  35  knots*  31H  indicated  horse-power 
per  ton.  It  wiU  be  noted  that  the  increment  in  power,  just  over  30  knots, 
is  not  so  great  as  under  and  over  that  speed,  and  that  between  32  and  35 
knots  it  shows  a  quick  upward  movement.  The  other  vessels  make  400 
revolutions,  the  Viper's  engines  nearly  three  times  this;  and  thus  it  was 
necessary,  instead  of  having  only  two  propellers,  to  fit  eight  on  four 
shafts,  so  as  to  secure  the  necessary  forward  thrust  and  the  advantages 
of  high  rotary  speed. 

There  are  two  shafts  on  each  side  of  the  center  line  of  the  ship,  with 
two  sets  of  compound  steam  turbines.  The  arrangement  on  both  star- 
board and  port  sides  is  that  the  high -pressure  turbine  drives  the  outer, 
and  the  low-pressure  turbine  the  inner  shaft  On  the  inner  shaft  a  re- 
versing turbine  is  also  fitted;  it  runs  idle  when  the  boat  is  going  ahead,  and 
when  it  drives  the  ship  stern  ward,  the  forward  turbines  are  idle.  The  speed 
astern  is  15  knots.  The  screw  shafts  are  carried  by  brackets  as  usual,  and 
on  each  shaft  two  propellers  arc  mounted,  the  after  having  a  slightly  larger 
pilch  than  the  forward  propeller.  There  are  thus  eight  propellers*  The 
thrust  from  the  shafts  is  entirely  balanced  by  the  steam  acting  on  the 
turbines,  so  that  there  is  little  friction.  The  multiple  propellers,  and  the 
high  rotary  speed,  with  the  absence  of  reciprocating  parts,  overcomes 
vibrations  which,  apart  from  their  wearing  effect  on  the  hull  and  on  the 
personnel,  render  good  gun-practice  inaccurate.  The  weights  are  as 
follows; 

Boiler-room  wel^lits  wltb  water  lu  bollen ........  100 

BnglEie-room  weutate  wltb  auxiliary  gear  and 

water  in  con  aensers - £S 

Weight  of  prop^lLcm,  sliaftliig,  &€......  — ......  7 

Total.... laO 

The  boilers  are  of  the  Yarrow  type,  and  the  auxiliary  machinery  and 
condensers  are  of  the  ordinary  type.  The  hull  and  all  fittings  are  of  the 
usual  design.  The  official  Admiralty  trials  will  be  looked  forward  to 
with  great  interest.— £«gt«r^tMg. 
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BOILER  ARRANGEMENTS  OF  RECENT  BRITISH  AND 
FOREIGN  CRUISERS* 
By  F,  T*  Maeshall,  Member. 

Dealing  with  the  qtiesiion  of  boiler-raom  work,  we  find  that,  on 
tbc  basis  of  the  natural-draft  power,  the  two  water-tube  types  are  sub- 
stantially lighter  than  the  cylindrical  type,  the  Yarrow  type  being  the 
ligfitejt.  On  the  basis  of  the  maximum  power  the  advantage  of  the  Yar- 
row type  m  this  respect  is  enormous,  whereas  the  Belleville  type  is  not 
materially  lighter  than  the  cylindrical,  owing  to  the  fact  that  it  is  not 
forced.  Thus,  on  a  given  weight,  the  Belleville  type  will  develop,  with 
oaturaJ  drmft  and  for  long  periods,  approximately  the  same  power  that 
the  cylindrical  type  will  develop  for  short  periods  of  a  few  hours  under 
extrmie  forced  draft.  Also,  on  the  same  weights  the  Yarrow  type  will 
develop  14  per  cent  more  than  the  Belleville  for  long  periods,  and  78 
per  cent  more  for  short  periods.  Again,  comparing  the  Yarrow  with  the 
cylindrical,  it  is  seen  that  it  will  develop  50  per  cent  more  power  for  long 
periodSr  and  65  per  cent  more  for  short  periods,  on  a  giveti  weight. 

Tfecsc  comparisons  are  based  upon  total  boiler-room  weights,  includ- 
ing water  in  boilers  plus  water  in  the  feed-tanks,  and  also  such  fittmgs 
as  reducing-valves,  separators,  etc,  which  form  an  intrinsic  part  of  the 
boiler  systems.  The  separate  weights  of  boilers  and  funnels,  water,  and 
boiler-room  accessories  are  also  given,  and  it  may  be  noticed  how  rela- 
ttt-ely  high  the  weight  of  accessories  is  in  the  case  of  the  Belleville  type, 
ow^ng  to  the  numerous  special  fittings  which  form  part  of  this  system. 

Forced  Draft. 

A  crucia!  point  in  the  above  comparisons  of  space  occupied  and  weight 
if  the  question  of  how  far  forced  draft  can  safely  be  used  in  the  usual 
exigencies  of  service,  or  even  in  the  extreme  case  of  war.  As  to  the 
Yarrow  boiler,  the  writer  submits  that,  as  far  as  the  boilers  are  con- 
cerned, this  type  may  safely  be  forced  to  an  air  pressure  of,  say  2  inches 
(iSie  maximum  employed  on  the  Don  Carlos  trials)  so  long  as  the  coal 
bits.  Working  under  these  conditions  is,  however,  very  severe  on  the 
fenonnel  of  the  stoke-holes,  and  the  endurance  of  the  men  would  prob- 
ibiy  be  found  to  be  the  measure  of  the  time  during  which  this  power 
coidif  be  maintained. 

In  the  case  of  the  cylindrical  boilers  a  four  hours'  run  is  probably  as 
iottg  as  these  boilers  could  be  worked  at  the  maKimum  forced-draft  power. 
These  boilers  have  a  tendency  to  suffer  in  the  flame-box  seams  when  long 
fire-bars  are  used,  and  it  is  only  by  the  use  of  these  long  bars  that  the 
high  powers  looked  for  can  be  obtained.  The  tube  ends  also  get  choked 
op,  especially  if  fitted  with  ferrules,  and  without  ferrules  the  tubes  have  a 
peal  tendency  to  leak.  It  is  probable  that  at  the  end  of  four  hours  the 
boiler  efficiency  will  he  seriously  affected,  and  the  power  could  not  longer 
be  maintained.  On  the  other  hand,  however,  the  high  speed  obtained 
during  these  four  hours  might  mean  the  salvation  of  the  ship,  and  it  is 
3Q^r  to  overlook  this  advantage. 

It  should  be  understood  that  the  above  remarks  do  not  apply  to  forced 
4rak  applied  to  cylindrical  boilers  with  moderate  length  of  fire-bar,  say 
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5  feet  6  inchesj  and  with  a  heating  surface  of  2j4  f^et  per  indicated  horse- 
power. Such  boilers  can  be  worked  at  about  17  indicated  horse-power 
per  square  foot  of  grate  continuously  at  sea:  but  their  size  and  weight 
would  preclude  their  use  in  the  type  of  vessel  considered,  as  the  power 
obtained  would  only  correspond  approximately  to  the  results  obtained  in 
the  ^-inch  air-pressure  trials  of  warships. 

Raising  Steam. 

The  rapidity  with  which  steam  can  be  raised,  and  the  ready  response  to 
sudden  demands  in  variation  of  power,  are  two  matters  of  utmost  import- 
ance in  war-vessels,  and  in  both  of  these  the  ivater-tube  types  show  a 
marked  superiority  over  the  cylifidncal  boiler.  The  large  quantity  of 
water  contained  tn  the  latter  makes  it  a  question  of  hours  lo  raise  steam; 
and,  if  this  operation  is  hurried,  the  boilers  are  strained  to  a  serious  ex- 
tent, causing  leakage.  The  same  course  of  reasoning  applies,  though  to 
a  less  degree,  to  any  sudden  and  rapid  large  variation  of  power. 

As  to  the  two  water-tube  types,  in  both  eases  steam  can  be  raised  to 
full  pressure  in  about  thirty  minutes  from  lighting  fires.  In  the  matter 
of  variation  of  powder  there  is  also  little  to  choose  between  them;  for,  al» 
though  the  large  grale  area  of  the  Bellevilie  type  is  an  advantage,  the 
safety  with  which  the  Yarrow  type  may  be  suddenly  forced  compensate 
for  it. 

Liability  to  Derangement  in  Working. 

In  this  respect,  apart  from  the  difficulties  mentioned  under  extreme 
forcing,  the  cylindrical  type  is  to  be  preferred.  All  the  arrangements^ 
both  of  the  boiler  itself  and  of  its  accessories,  such  as  the  feed  and  steam- 
pipe  systems,  are  simpler  than  in  the  water-tube  types.  The  boilers  are 
fewer  in  number,  thus  reducing  the  number  of  pipes  and  connections,  and 
the  consequent  liability  to  leaky  joints,  etc.  The  feeding  is  also  less  criti- 
cal, owing  to  the  large  water  level.  In  addition  to  this,  the  introduction 
of  salt  water,  even  in  considerable  quantities,  owing  to  leaky  condensers 
or  other  causes,  has  little  appreciable  effect  upon  the  working  of  the  boil* 
crs.  Although,  to  obtain  maximum  results,  these  boilers  must  be  in  a 
state  of  thorough  repair  and  cleanliness,  they  are  still  serviceable  after 
considerable  neglect  such  as  would  render  any  water-tube  type  useless. 

With  regard  to  the  Belleville  boilers  a  grave  objection,  in  the  writer's 
opinion,  is  the  enormous  mass  of  mechanical  detail  in  connection  with 
them.  Thousands  of  joints,  all  dependent  upon  extreme  accuracy  of  work- 
manship, and  many  of  them  subject  to  extreme  strain,  due  to  varying 
temperature,  are  a  pronounced  feature  in  the  design  of  this  type.  These 
points  have  been  well  met  in  the  methods  of  manufacture,  but  most  rigid 
supervision  is  required  to  maintain  the  accuracy  necessary.  The  feeding 
is  also  extremely  delicate,  owing  to  the  small  quantity  of  water  contained, 
and  also  variable  weight  of  this  water  at  different  rates  of  evaporation. 
This  latter  condition  necessitates  the  introduction  of  the  hot-well  pumps 
and  large  feed-tanks  already  described.  The  feed -regulator  employed, 
which  certainly  >vorks  admirably,  is,  nevertheless,  a  delicate  mechanism^ 
and  has  to  be  kept  in  a  high  state  of  efficiency.  The  number  of  boilers  is 
also  great  for  the  power  developed*  This  large  subdivision  has  the  ad- 
vantage of  involving  only  a  small  reduction  of  power,  should  one  boiler 
become  inoperative  for  any  reason ;  but  it  certainly  causes  an  enormous 
addition  of  important  detail,  such  as  feed-pipe  and  steam-pipe  arrange- 
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I.,  all  requiring  care  and  attention.  The  furnace  air-pumping  en- 
are  also  an  additional  camplication,  involving^  many  extra  fittings. 
\Micther  these  objections  are  valid,  extended  experience  alone  can  show, 
and  it  is  an  unquestionable  fact  that  the  vessels  fitted  with  these  boilers, 
especially  since  the  addition  of  economizers,  have  passed  through  most 
severe  trials  with  consistent  success^ 

Refernug  to  the  Yarrow  type,  the  construction  in  this  case  is  ex- 
tremely simple.  None  of  the  riveted  seams  are  in  direct  contact  with  the 
fire,  and  the  strains  due  to  changes  of  temperature  are  iiot  severe  on  the 
parts  of  the  boiler  under  pressure,  especially  if  the  outer  rows  of  tubes  are 
csrved-  The  casings  are  probably  the  most  severely  tried  part  of  the 
boilers,  but  no  trouble  need  be  feared  from  these,  if  carefully  designed. 

The  great  question  about  this  and  other  small-tube  types  is  the  life  of 
the  tubes,  owing  to  their  comparative  thinness.  Any  information  which 
any  gentleman  could  give  us  on  this  point  would  be  of  extreme  interest. 

The  tubes  of  the  Don  Carlos,  as  before  stated,  are  .128  in.  and  .104  in. 
thick  for  the  iH-i"-  and  r^-in.  tubes  respectively.  They  are  galvanized 
cxtemaUy  only,  as  is  usual  for  this  class  of  boiler  in  the  British  navy. 
Mr.  Yarrow,  on  the  other  hand^  invariably  galvanizes  the  tubes  both  in- 
ternally and  externally,  but  this  does  not  appear  to  be  necessary  in  the 
cas^  of  a  boiler  with  drowned  tubes.  It  is  probable  that  one  cause  of 
wastage  on  the  outside  of  the  tubes  is  the  method  of  steam -cleaning 
usually  adopted  in  these  boilers.  This  steam  jet  leaves  the  tubes  damp, 
which  naturally  aggravates  any  tendency  to  rust.  In  the  Don  Carlos  the 
tabe'Sweeping  arrangement  was  taken  from  the  compressed-air  pipes  used 
ift  connection  with  the  armament.  This  gives  a  perfectly  dry-air  jet  at 
high  pressure*  and  proved  a  most  efficient  cleaner  without  the  above 
objecfiofiable  feature.  The  feed-system  already  described  has  the  disad- 
vantage of  a  large  number  of  pumps,  but  in  all  other  respects  is  very 
sintpte  and  unlikely  to  become  deranged.  The  area  of  water*levei  also 
ii  large  relatively  to  the  quantity  of  water  in  the  boiler,  and  this  area  is 
Batttrally  the  measure  of  the  difftculty  of  steady  feeding. 

As  to  the  possibility  of  working  with  salt  water  as  make-up  feed,  our 
experience  has  certainly  been  against  it  in  both  the  water-tube  boilers 
consiiiered,  A  serious  tendency  to  prime,  except  at  very  low  powers,  is 
prpdmced  by  even  a  small  admixture  of  sea-water*  and  anything  approach- 
yig  continuous  use  would  be,  in  the  writer's  opinion,  most  undesirable. 
TTiia  IS  evidently  borne  out  by  experience,  as  the  Admiralty  have  recently 
taken  special  precautions  in  all  their  vessels  to  minimise  the  risk  of  salt 
water  entering  the  boilers  through  inadvertence,  or  without  the  special 
kaowledge  of  the  of^cers  in  charge, 

FaCIUTY    of    OVEmHAUL, 

Id  this  respect  the  Belleville  type  has  a  great  advantage,  viz.,  the  readi- 
oess  with  which  complete  elements  can  be  taken  from  the  boiler,  re- 
pUTt4  in  the  stoke-hole,  and  replaced.  The  other  parts  of  the  boiler  are 
iho  of  small  dimensions,  and,  in  case  of  a  serious  accident*  the  whole 
boQcrs  can  be  taken  out  of  the  ship  through  the  usual  air-casings  without 
diitnrt>ing  decks,  etc.,  and  with  very  slight  derangement  of  even  the  minor 
fittingiw  The  examination  of  the  inside  of  the  tubes,  however,  involves 
breaking  and  remaking  a  large  number  of  joints. 

As  to  the  Yarrow  type,  the  operation  of  renewing  a  tube  is  by  no 
means  diflficult.  although  if  the  defective  tube  is  in  the  middle  of  a  nest,  all 
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the  tubes  between  it  and  the  otiter  edge  of  the  tube-plate  must  also  be  re- 
moved. The  method  adopted  is  to  work  the  tubes  from  hole  to  hole  al- 
ternately between  the  two  tube-plates  until  the  outer  edge  is  reached. 
If,  however,  time  is  of  importance^  the  tube  ends  can  be  plugged  and 
steam  raised  again  rapidly  without  any  injury  to  the  structure.  The  inside 
of  the  tubes  can  be  readily  seen  through  and  deaned»  owing  to  their 
being  straight.  This  examination  is  merely  a  question  of  minutes,  and 
thus  is  likely  to  be  more  frequently  made  than  if  considerable  time  and 
trouble  were  needed.  It  also  involves  the  breaking  of  no  joints,  except 
the  manhole  doors.  The  outstdes  of  the  tubes  are  certainJy  not  easily 
examined,  and  it  is  wise  from  time  to  time  to  remove  a  tube  here  and 
there  to  judge  of  the  condition  of  the  remainder.  In  the  case  of  a  serious 
accident,  or  serious  neglect,  necessitating  the  relubing  of  a  large  portion 
of  the  boiler,  the  process  would  doubtless  be  slow.  It  is  not  a  contin- 
gency likely  to  arise^  and  in  any  boiler  would  necessarily  be  a  dockyard 
repair.  Referring  to  the  cylindrical  boiler,  the  capabilities  of  this  typ^ 
for  ordinary  examination  and  overhaul  are  well  known.  For  heavy  re- 
pairs^ however,  such  as  renewing  a  furnace  or  fiame-boXj  the  process  is 
both  tedious  and  costly,  and  in  the  extreme  case  of  removing  a  boiler  from 
the  ship  the  whole  of  the  protective  deck  and  superstructure  in  way  of  the 
boilers  has  to  be  removed^ 

Steam  Pressuee, 
With  the  water-tube  types,  the  pressure  of  300  pounds  per  square  inch 
is  now  customary.  Such  pressures  are  not  practicable,  except  with  water- 
tube  boilers,  without  enormous  increase  of  boiler  weight,  and  they  have 
the  advantage  of  enabling  smaller  engines  to  develop  the  necessary  pow- 
ers, with  the  attendant  advantage  of  relative  economy  at  low  powers.  In 
cylindrical  boilers  the  best  balance  of  weight,  power,  and  space  economy 
appears  to  be  obtained  by  using  about  155  pounds  steam- pressure.  The 
additional  economy  in  the  engines,  by  using  such  higher  pressures  as  are 
possible  with  these  boilers,  is  not  sufficient  to  justify  the  additional  weight 
of  boiler  due  to  such  higher  pressures  in  vessels  in  which  coal-consump* 
tiou  is  to  some  extent  of  secondary  importance. 

General  Conclusiok. 

The  comparisons  made  appear  to  lead  to  the  following  general  con» 
elusions  in  the  case  of  the  three  types  of  boiler  considered,  starting  on  the 
basis  of  equal  space  occupied: 

The  Belleville  type  is  well  adapted  for  maintaining  high  continuous  sea 
speeds  for  long  periods,  and  is  very  economical  at  high  powers.  It  is 
comparatively  light  and  well  arranged  for  cleaning  and  overhaul  Steam 
can  be  raised  quickly,  and  large  variations  in  power  made  readily.  It 
cannot,  however,  be  forced,  and  has  also  the  objection  of  great  complica- 
tion of  detail  and  accessories,  with  consequent  liability  to  derangement. 

The  Yarrow  type  is  hardly  so  well  adapted  for  continuous  steaming  at 
relatively  high  powers,  and  is  not  so  economical  under  such  circum- 
stances. It  can,  however,  be  forced  to  almost  any  extent  with  safety,  and 
much  higher  speeds  obtained  for  considerable  periods.  Steam  can  be 
raised  quickly,  and  large  variations  in  power  made  readily.  It  is  ex- 
tremely light,  and,  being  simple  in  detail,  has  small  liability  of  derange- 
ment. Cleaning  and  overhaul  are  fairly  easy,  but  the  examination  of  the 
outside  of  the  tubes  is  difBcult. 
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The  cylindrical  type  h  about  equal  to  the  Yarrow  for  continuous  high- 
power  steaming,  though  probably  slightly  less  economical.  At  low  pow- 
ers, however,  it  is  very  economical.  It  can  be  moderately  forced  with 
safety,  and  is  well  adapted  for  ordinary  cleaning  and  overhaul  All  its 
arrangements  are  extremely  simple  and  unlikely  to  become  deranged. 
Sea  water  can  be  used  in  it  with  safety.  It  is,  however,  heavy;  steam 
can  only  be  raised  very  slowly,  and  large  variations  in  power  cannot  be 
made  quickly. 

The  foregoing  conclusions,  the  writer  submits,  point  to  the  fact  that 
the  boiler  question  is  one  which  must  be  dealt  with  in  its  relation  not  only 
to  each  individual  class  of  ship,  hut  to  each  individuaJ  service.  The  adop- 
tion of  any  type  will  depend  upon  w^hat  particular  qualities  are  most  de- 
sirable for  the  boilers  to  possess  to  meet  the  special  work  which  the  vessel 
is  designed  to  do.  The  general  naval  policy  of  any  Power  will  thus  have 
a  direct  bearing  upon  the  question  of  what  type  of  boiler  is  preferable  for 
a  given  ship. 

In  conclusion  it  may  be  added  that  the  three  types  considered  are  given 
merely  as  a  comparison  of  actual  examples  of  typical  boilersj  and  arc  not 
put  forward  in  any  spirit  of  comparison  with  other  types  of  boiler  or 
other  systems  of  working. — Marine  Engineering. 


COALING  VESSELS  AT  SEA  ♦ 

Betrs  rtquireinent. — Lieutenant  Bells  says,  "  Any  satisfactory  plan  of 
coaling  at  sea  must  satisfy  the  following  requirements: — (i)  Rapidity, 
(a)  Safety.  (3)  Ability  for  the  ships  engaged  in  the  operation  to  proceed 
with  the  minimum  diminution  of  speed.  These  three  requirements  are 
absolutely  essential  to  the  success  of  any  plan,  but  there  are  others  of  no 
little  importance.  (4)  Necessity  of  keeping  coa!  dry.  (5)  Minimum  of 
labor  to  be  employed.     (6)  Little  cost  for  material  necessitated." 

Lieutenant  Bell's  pl&n. — In  the  plan  suggested  by  Lieutenant  Bell  he  first 
took  the  collier  in  tow  of  the  warship,  and  then  added  an  inclined  and 
elevated  cable  attached  low  do^vn  to  the  after  mast  of  the  warship  and 
to  the  top  of  the  foremast  of  the  collier.  On  this  elevated  Une  a  truck  or 
carriage  was  employed  capable  of  running  along  this  line.  Two  ropes 
are  used*  one  fastened  to  the  rear,  and  one  to  the  front  of  this  truck, 
leading  the  one  to  the  warship  and  the  other  to  the  collier,  so  that  the 
bags  of  coal  secured  to  the  truck  can  be  drawn  over  to  the  warship,  and 
the  empty  truck  hauled  back  to  the  collier.  The  hawsers  he  used 
crossed  from  the  "  stern  pipes  of  the  ship  of  war  to  the  bow  ports,  hawse 
ports,  or  other  convenient  places  of  the  coal  ship."  He  proposed  to 
carry  five  bags  at  a  dme,  carrying  about  220  pounds  of  coal  per  bag.  The 
bags  were  to  be  hoisted,  by  some  arrangement,  not  shown,  from  the  deck 
of  the  collier,  to  the  suspended  cable,  and  there  attached  by  a  man  sta- 
tioned on  the  foreyard  for  that  purpose*  With  this  plan  he'  proposed 
to  satisfy  all  the  requirements  which  he  had  laid  out — namely,  rapidity, 
safety,  etc.  While  he  refers  to  the  fact  that  his  appliance  costs  but  a 
trifle,  he  adds  the  following:  '*  I  would  at  the  same  time  insist  that  no 
expense  should  be  considered  too  great  to  carry  out  this  most  important, 

*A  p«per  by  Mr.  Spencer  HMIer,  presented  at  thcannutl  naeetiQg  of  thifr  ADierican  Society  of 
tfaval  Architects  and  Maripe  Engineers. 
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I  tnA.y  say  all -important,  operation  in  those  cases  wliere  it  may  be  essen- 
lial  to  the  success  or  safety  of  any  ship  or  ships  of  the  navy^  or  any  ex- 
pedition they  may  be  engaged  in." 

Discussi&n  fff  LitutcnafU  BcU's  plan* — The  discussion  that  followed  was 
properly  very  severe  on  Lieutenant  Bell's  plan,  for,  as  it  will  be  observed, 
there  were  na  means  provided  for  maintaining  a  uniform  tension  on  this 
elevated  and  suspended  wire,  and  if  the  vessets  so  rigged  were  pitching 
ever  so  little,  either  one  of  two  things  would  occur,  and  probably  both 
after  a  short  time.  By  the  ships  pitching  towards  each  other  the  coal 
bag:s  would  be  likely  to  be  dropped  into  the  sea,  and  by  pitching  away 
from  each  other,  either  the  foremast  of  the  collier  would  be  unshipped  or 
the  suspended  cable  snapped.  Commander  Campbell  said:  "  I  do  not 
agree  with  him*  but  I  admire  his  principle,  and  I  sincerely  hope  this  paper 
mxf  help  to  give  another  blow  to  the  *  happy-go-lucky  system,*  and  assist 
as  in  bringing  about  that  systematic  organization  of  every  detail  for  which 
the  aavy  is  now  crying  with  one  voice,  and  which  is  now  happily  receiv- 
tug  the  special  attention  of  our  idlers/'  Lieutenant  Tupper  said,  among 
other  things:  **  I  think  the  practice  of  coaling  ships,  both  at  sea  and  in 
b^rbor.  ought  to  be  made  just  as  much  a  drill  and  evolution  as  are  many 
Other  operations  which  have  to  be  performed.'*  The  chairman  of  the 
Bteettng,  Admiral  Boys,  said  in  relation  to  Bell's  plan;  "But  if  those 
shtps  should  get  in  any  seaway  whatever,  the  operation,  I  believe,  must 
break  down.  As  to  blockading,  if  we  are  to  blockade,  the  practice  of 
co<altng^at  sea  by  boats  or  otherwise  will  occasionally  be  adopted/' 

Tk0  L&w  p!an.—Tht  Hon.  Philip  B.  Low  secured  a  patent*  July  loth, 
tB|9t3*  on  a  plan  practically  the  same  as  that  of  Lieutenant  Bell,  described 
m  his  paper  six  years  earlier,  but  with  the  addition  of  a  counterweight 
aectired  to  the  end  of  an  elevated  carrying  cable.  This  counterweight 
WIS  arranged  to  maintain  a  constant  tension,  and  consequently  a  constant 
defection  on  the  suspended  cable,  regardless  of  the  motion  of  the  ships. 
The  use  of  a  counterweight  to  maintain  a  constant  tension  on  a  suspended 
wire  rope  has  successfully  been  employed  in  wire- rope  tramways.  His 
plan  was  tested  by  the  Navy  Department  in  October,  1893.  The  test  took 
place  on  board  the  U.  S*  S*  San  Francisco  and  the  U.  S.  S.  Kearsarge. 
The  distance  from  the  shears  of  the  cruisers  to  the  upright  poles  on  the 
collier  was  about  235  feet,  so  that  the  distance  between  the  'vessels  was 
something  less  than  200  feet.  The  transporting  cable,  or  the  transmission 
wire,  as  the  inventor  called  it.  was  secured  to  the  deck  of  the  San  Fran- 
cisco, supported  by  a  pair  of  shear  poles  at  the  stern,  then  run  on  an  in- 
cline to  a  gin  block  near  the  foremast  of  the  Kearsarge,  which  played  the 
part  of  the  collier,  at  an  elevation  of  about  32  feet  above  the  point  of 
ntipensTOn  on  the  San  Francisco.  This  gave  an  atr-line  inclination  from 
the  points  of  support  of  about  S  degrees  to  the  horizontal.  After  the 
cibk  was  rendered  about  the  gin  block  it  w^as  bent  backwards,  and  oti 
t^  end  was  secured  a  counterweight  about  1600  pounds  weight.  The 
bags  of  coal  weighed  nearly  200  pounds,  and  the  time  required  to  travel 
from  the  pole  head  on  the  collier  to  the  shear  pole  on  warship  was  about 
14  leconds.  The  lime  of  hoisting  and  sending  over  ten  bags  of  coal  was 
ibocfl  30  minutes,  giving  the  rate  of  about  2  to  2^  tons  per  hour.  The 
Boftrd  of  Nairal  Officers  were  instructed  to  report  upon  the  trial,  and 
ihetr  official  report  was  that  in  rough  weather  the  apparatus  would  not  be 

«  Meet  i  as  9f  Rof  ^  tJiafted  Senke  lEutitutloii,  i9t3. 


of  great  value  in  transferring  coal  from  one  vessel  to  another.  The  ap- 
paratus was  reported  to  have  worked  well  i  but  as  the  sea  was  calm,  it  was 
impossible  to  tell  what  would  have  been  the  effect  in  a  moderate  sea.  As 
the  sea  becomes  heavier,  the  distance  between  ships  would  ftave  to  be 
increased  for  safety,  and  there  would  have  to  be  a  corresponding  in- 
crease in  the  height  of  the  gin  block,  in  order  that  a  proper  inclination 
could  be  given  to  the  connecting  rope.  Presuming  that  the  distance  be- 
tw^een  ships  be  increased  to  300  feet,  the  same  angle  of  inclination  pre- 
servcd,  and  the  same  height  of  shear  poles  on  the  warship,  then  the  gin 
block  on  the  collier  would  have  to  be  located  70  feet  above  the  deck  of 
the  collier.  Seventy  feet  above  the  deck  of  the  collier  would  take  one  to 
the  truck  of  the  foremast  of  the  U.  S.  S,  colUer  Saturn.  It  is  clear  that 
to  attempt  to  attach  bags  of  coal  at  such  a  height  as  that  above  the  deck 
would  be  difficult,  if  not  impracticable,  especially  in  a  rolling  sea.  Even 
then  the  capacity,  whatever  it  might  have  been  at  JOO  feet,  must  be  some* 
thing  less  at  300  feet  distance  between  the  ships.  In  order,  therefore,  to 
increase  the  capacity  of  this  device,  it  would  be  necessary  to  increase  the 
load;  but  as  it  will  be  noticed  that  with  a  aoo-pound  load  a  1600-pound 
counterweight  was  employed,  a  400-pound  load  would  require  a  3200- 
pound  counterweight^  and  a  600- pound  load  a  4fioo-pound  counter  weighty 
and  so  on.  The  element  of  danger  to  the  ship  in  carrying  any  such  coun- 
terweight would  seem  to  need  consideration.  If  the  tow*line  should  snap, 
this  weight  would  be  pulled  up  to  the  gin  block,  and  then  something 
would  give  away,  and  the  dropping  counterweight  would  do  great  dam- 
age. 

DiMtuUi€s  of  coaling  at  sea  during  the  Spanish- A mericoH  war  of  iSgS. — 
Touching  upon  the  difficulties  which  were  experienced  by  the  United 
States  vessels  during  the  Spanish- American  war,  the  author  quotes  some 
paragraphs  which  appeared  in  the  daily  press  while  the  conflict  w^as  being 
waged*  The  C^)nin\crcial  Advertiser^  On  June  26th,  189S,  published  a  diary 
of  their  correspondent  located  on  board  the  United  States  battleship  Iowa, 
and  only  that  part  is  quoted  from  which  has  reference  to  the  coaling 
problem: 

"June  7th,  1898.  ,  .  ,  The  collier  Justine  is  alongside,  and  we  started 
in  coaling.  The  Justine  has  not  the  coaling  capacity  of  the  Merrimac,  but 
she  is  a  fine  steamer,  very  strongly  built.  In  a  seaway  this  is  a  great  ad- 
vantage, for  though  we  gave  her  some  pretty  hard  knocks,  no  holes  were 
punched  in  her  side.  Since  she  comes  right  alongside  our  armor  belt, 
she  can  be  the  only  sufferer.  She  is  also  very  convenient  to  coal  from. 
Working  three  forward  hatches,  we  are  able  to  take  aboard  very  easily 
260  tons  before  supper  time. 

*'  June  8ih,  1808,  Much  to  our  disappointment  we  found  that  we  can- 
not get  the  Justine  again  to-day,  as  she  was  ordered  over  to  the  Brook- 
lyn, and  w*e  had  to  content  ourselves  with  the  Sterling,  and  to  our  sor- 
row. We  had  every  fender  out  possible,  big  rope  fellows,  too,  that  will 
stand  any  amount  of  knocking,  but  no  sooner  had  the  Sterling  come 
alongside  than  she  came  up  heavily  against  our  ash-chute  and  opened  a 
hole  in  her  side.  There  was  nothing  to  do  but  send  the  carpenter's  gang 
aboard  and  shove  her  off  for  repairs.  Every  one  is  disgusted  with  the 
Sterling  for  having  sides  like  paper. 

'*June  nth,  1898.  We  tried  to  coal  again  from  the  Justine  to-day. 
Made  all  preparations,  and  even  started  sending  the  coal  aboard,  but, 
before  we  got  more  than  a  dozen  bags  on,  the  ships  knocked  together 
again  so  badly  that  we  had  to  cast  the  collier  off  and  give  it  up  again. 
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It  is  most  agg^ravating,  for  now  wc  must  clean  up  the  ship«  only  lo  start 
m  coaJing  again  on  Monday/^ 

Tliiis  it  wtll  be  seen  that  coaling  was  begun  on  the  7th,  and  on  the 
Ml,  gdi,  loth,  and  nth,  practically  no  coaling  was  accomplished,  although 
each  and  every  day  they  needed  coal,  and  were  desirous  of  having  it.  It 
may  be  interesting  to  know  that  this  same  collier  Justine,  after  discharge 
ia^  m.  iincle  cargo  of  coal,  was  returned  to  Newport  News  and  laid  up  a 
loQg^  tjnie  lor  repairs,  the  bill  for  which  exceeded  $4000. 

ll  is  generally  conceded  that  Cervera's  defeat  was  due  directly  to  the 
iKt  of  being  out  of  coal  and  provisions,  and  he  thereby  sought  the  harbor 
oi  Santiago  de  Cuba  to  fill  his  bunkers.  It  is  also  a  fact  that  had  he  been 
as  speedy  about  coaling  after  he  had  arrived,  he  probably  could  have  es- 
caped from  the  harbor,  because  the  American  vessels  were  also  short  of 
coa]«  as  wilt  appear  from  the  messages  exchanged  between  Admiral  Samp* 
son  and  Cominodore  Schley  and  the  Navy  Department,  as  they  appeared 
in  the  report  of  Captain  Crown  in  shield.  Chief  of  Bureau  of  Navigation* 
Tlie  following  message  was  sent  from  Commodore  Schley  to  Admiral 
Smm^soJi:  **  Arrived  May  21st  off  Cienfuegos.  .  .  .  Expect  difficulty  here 
will  be  to  coal  from  colliers  in  constant  heavy  swelL  Other  problem  easy 
compared  with  this  one  so  far  from  the  base.**  On  the  same  day  Ad- 
niraU  Sampson  received  this  despatch  from  Commodore  Schiey,  dated 
3imf  a4th:  ''Coaling  off  Cienfuegos  is  very  uncertain.  Having  ascer- 
labed  that  the  Spanish  fleet  is  not  here,  1  will  move  eastward  to-morrow, 
coaanmnicating  with  you  from  Nicholas  Mole;  on  account  of  short  coal 
mpp^y  in  ships,  cannot  blockade  them  if  in  Santiago.  I  shall  proceed 
tO-tSOfTOw,  25th,  for  Santiago,  being  embarrassed,  however^  by  Texas' 
giiart  coal  supply  and  her  inability  to  coal  in  open  sea.  I  shall  not  be 
able  to  remain  off  that  port  on  account  of  general  short  coal  supply  of 
tqmdron,  so  will  proceed  to  the  vicinity  of  Nicholas  Mole,  where  the 
vitcr  ts  smooth,  and  I  can  coat  Texas  and  other  ships  with  what  coal 
m9j  remain  in  collier/*  So  much  has  been  said  about  this  matter,  it  is 
oolf  necessary  to  say  that  had  Commodore  Schley  been  in  possession  of 
colliers  fitted  to  coal  at  sea,  especially  during  his  journey  from  Cienfuegos 
to  Santiago,  there  would  have  been  no  occasion  for  his  leaving  Santiago 
imgoarded  a  day  after  his  arrival, 

frwtvk  es^frimenis. — While  the  Spanish-American  war  was  in  progress 
die  French  were  experimenting  on  this  problem  of  coaling  at  sea.  The 
F^uris  correspondent  of  the  London  Times,  on  July  28th,  said,  in  refer- 
to  the  experiments  in  coaling  with  the  Temperley  transporter,  as 
*"  The  second  interesting  point  in  these  manoeuvres  has  been  the 
HSjenpc  to  coal  at  sea.  This  experiment,  if  successful,  would  necessarily 
f^ve  led  to  a  considerable  innovation  in  naval  plans,  for  it  would  have 
iadaeed  the  authorities  to  send  out  under  the  protection  of  men-of-war 
ioittng  depots  which  would  follow  the  treats  destined  to  fight  in  distant 
initers^  and  lo  supply  them  with  coal  The  Japon,  a  collier,  JOOO  tons. 
fnmiihed  with  a  crane — Temperley  transporter— while  steaming  six  knots 
m  a  rough  sea  and  strong  breeite,  succeeded  in  coaHng  the  Marceau  and 
Li  Touche  Treville  with  200  tons  of  coal.  It  was  a  successful  beginning, 
bot  the  operation  was  not  continued  as  long  as  desired,  it  being  inter- 
nipied  in  the  case  of  the  Marceau  by  way  of  precaution,  and  in  the  case 
of  La  Touche  Treville  on  account  of  an  accident  to  the  Japon.  which  had 
to  retnrn  to  Toulon  for  repairs.'*  This  problem  does  not  seem  to  have 
beer*  fwJly  solved,  as  proved  by  the  damage  sustained  by  the  Japon.  The 
French  AdmiraJty  **  b  confident  of  a  decisive  result,  for  it  has  just  decided 
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that  the  Japon  ts  to  remain  permanently  attached  to  the  MedTterraTiean  re- 
serve squadron.  This  solution  will  naturally  have  important  come- 
quenceSt  one  of  the  first  betng  eventually  the  complete  revictuaHng  of 
ships  in  motion,  or  at  any  rate  out  at  sea.  There  is  no  doubt,  indeed* 
that,  the  question  being  thus  raised  for  all  navies  of  the  world,  it  wiU  be 
solved.  We  may  even  go  further.  If  all  the  nations  could  have  not 
merely  coaling  stations  but  complete  revictuaHng  stations  always  at 
hand*  victualing  on  the  voyage  would  be  neither  necessary  nor  useful. 
This,  however,  is  impossible,  even  for  the  richest  and  best  equipped  pow- 
ers, especially  now-a-days,  when  colonizing  nations  may  be  drawn  into 
action  in  far  distant  regions.  It  may  therefore  be  supposed  that  the  prob- 
lem to  be  laid  down  will  be  coaling  and  revictualing  in  motion/*  **  This 
is  the  question  now  before  all  the  great  n-avies.  and  as  such  experiments 
cannot  be  made  in  the  dark,  it  is  certain  that  all  nations  will  almost  sim- 
ultaneously have  the  necessary  apparatus  for  enabling  ships  to  be  supplied 
at  sea*  so  that  they  can  be  sent  to  the  greatest  distance  without  running 
short*  at  the  tnoment  of  combat,  of  either  food  or  coal." 

C&al  supply:  Vice- Admiral  Colombo  R.  N. — A  number  of  interesting  re- 
views of  the  Spanish-Amencan  war  were  made  by  foreign  naval  oflftcers. 
One  of  the  most  interesting  touching  the  subject  of  coal  supply  was  writ- 
ten by  the  late  Vice- Admiral  P.  H.  Colomb,,  R.  N.,  in  Cassier*!  Maga- 
sintt  published  August,  1898.  entitled  "  Coal  Supply,  Speed,  Guns,  and 
Torpedoes  in  Marine  Naval  War/'  Among  other  things  under  the  head 
of  coal  supply,  Vice-Admiral  Colomb  saidi  "We  get  speed  and  cer- 
tainty for  voyages  made  under  steam,  and  the  full  advantages  are  reaped 
in  peace  time,  because  coal  supply  can  be  exactly  arranged  for  and  cal- 
culated according  to  the  work  required  of  it,  for  that  can  be  known,  but 
for  the  warships  in  war  no  such  special  arrangements  and  calculations  are 
possible.  Coal  supply  can  be  treated  only  generally  before  war  breaks 
out.  No  one  can  say  beforehand  whether  it  has  been  advantageously  or 
economically  allotted." 

Becoming  interested  in  this  question  in  1893.  the  author  proposed  at 
that  time  to  stretch  an  elevated  cable  from  the  stern  of  the  warship  to  the 
bow  of  the  collier  in  tow,  one  to  be  securely  fastened  to  the  warship  and 
the  other  end  wound  around  the  compensating  engine,  similar  to  the 
steam-townng  machine.  The  load  running  on  this  cable  was  to  be  con- 
veyed over  by  an  endless  rope.  It  was  expected  that  the  compensating 
engine  would  keep  an  equal  strain  on  this  elevated  line  irrespective  of  the 
pitch  of  the  vessels  so  connected.  In  March,  189S.  Lieutenant  J.  J. 
Woodward,  Naval  Constructor,  located  at  Newport  News.  Va>.  invited 
plans  and  prices  on  a  device  containing  much  the^same  general  ideas.  A 
few  weeks  later^April — a  plan  was  sent  to  Mr  Woodward*  and  he  in 
turn  transmitted  it,  with  favorable  recommendations,  through  the  Chief 
Constructor,  to  the  Secretary  of  the  Navy,  It  was  not,  however,  until 
August  of  the  same  year  that  any  understanding  was  had  with  the  Navy 
Department  whereby  the  work  of  construction  could  be  begun.  The  plan, 
considerably  modified,  was  submitted  to  a  Board  of  Naval  Officers,  con- 
sisting of  Rear- Admiral  Ramsay,  president,  Thomas  Williamson  ^  chief 
engineer,  and  Z.  L.  Tanner,  commander,  and  they  consider  the  device 
*'  feasible  in  moderate  weather."  Thereupon  the  Department  contracted 
with  the  Lidgerwood  Manufacturing  Company*  of  New  York  City,  U.  S. 
A^t  to  have  the  apparatus  installed  on  board  the  collier  MarcelJus.  So 
much  time  was  lost  in  negotiations,  however,  that  before  the  work  of  con- 
struction W3S  begun  the  war  came  to  an  end. 
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carriage  takes  its  load  from  tKe  elevator  and  transfers  It  across  the  in- 
tervening space  to  the  warship,  and  drops  it  again  into  the  chute. 

(6)  The  engine  for  operating  the  conveyor  is  of  peculiar  construction. 
It  runs  practically  alt  the  time  in  one  direction,  its  speed  being  varied 
by  the  use  of  the  throttle.  The  drum  near  the  foremast  is  provided  with 
friction  mechanism  so  that  it  is  capable  of  giving  to  the  rope  a  tension 
anywhere  from  looo  pounds  to  4000  pounds.    This  drum  b  operated  by  a 


FIO.  1.     MILLER'S  EXPERIMENTS,  laM, 


riQ.  2.     MILLER  QONVEYDR^  1099- 


FIG.  B.     DETAILS. 

lever.  The  other  drum  is  of  special  form,  employing  two  dry  metallic 
surfaces  in  contact.  This  drum  is  adjusted  so  that  it  will  slip  under  any 
strain  exceeding,  say,  3000  pounds.  It  may  be  adjusted  while  the  opera- 
tion is  going  on,  the  tension  being  increased  if  the  load  sags  too  much, 
and  diminished  if  the  deflection  is  unnecessarily  small.  The  forward 
■drum  will  be  referred  to  hereafter  as  the  4DOO-pound  drum,  and  the  other 
as  the  3000-pound  drum.  When  the  engine  is  running,  the  tendency  of 
both  drums  is  to  draw  both  parts  in,  one  to  the  extent  of  4000  pounds  and 
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reel  was  arranged  to  wind  the  rope  and  also  to  filip  when  needed.  Thus 
one  drum  gave  motion  to  the  rope  and  the  other  kept  the  requisite  ten- 
sion in  the  rope  while  it  was  paying  out*  so  that  the  coal  bags  were  car- 
ried with  suflficient  clearance  over  the  water.  The  supports  for  the  appa- 
ratus were  the  foremast  of  the  collier  and  shear  poles  on  the  Massachu- 
setts, and  these  were  held  by  steel  guy  ropes  much  stronger  than  the  small 
wire  ropes  which  carried  the  loads  across*  By  the  use  of  this  conveyor 
if  the  boats  lurch  apart,  one  rope  simply  slips  to  accommodate  it,  and  if 
the  boats  come  together  either  one  drum  or  the  other  winds  it  in  at  a 
speed  faster  than  the  ships  can  approach  one  another*  The  invention 
employs  besides  the  conveying  rope,  an  auxiliary  rope  known  as  the  sea- 
anchor  hue,  which  is  solely  employed  to  prevent  the  carriage  from  twist- 
ing when  returning  unloaded  from  the  warship*  This  sea-anchor  line  is 
secured  by  a  lashing  or  knock-off  hook  to  the  warship  and  passes  over 
a  pulley  on  top  of  the  carriage;  from  thence  it  is  led  through  pulleys  on 
the  two  masts  and  then  astern  several  hundred  feet  into  the  sea.  On  its 
end  is  secured  a  canvas  cone  dragging  with  its  mouth  towards  the  war* 
ship  and  known  as  the  sea  anchor.— Marine  Engineering. 


TWIN-SCREW  LIFEBOATS  FOR  THE  U  S.  LIFE- 
SAVING  SERVICE. 

By  Lieutenant  C,  H.  McCi-ellak,  R.  C,  S.,  Asst,  Inspector. 

There  are  two  principal  classes  of  boats  used  in  the  United  States  Lifc- 
Savlng  Service^  the  lifeboat  and  the  surfboat.  The  lifeboat^  because  of  its 
great  weighty  6000  to  ro.ooo  pounds^  is  located  where  it  can  be  launched 
into  comparatively  smooth  water  from  a  cradle,  as  in  the  harbors  of  the 
Great  Lakes,  and  is  propelled  by  oars  and  sails,  or  assisted  by  a  tug  boat 
to  the  vicinity  of  the  wreck.  The  surfboat*  weighing  from  1200  to  1500 
pounds,  is  placed  at  all  of  the  coast  stations,  and  is  easily  transported 
along  the  coast  on  specially  constructed  carriages  to  a  point  nearest  the 
wreck,  and  then  launched  from  the  beach.  The  surfboat  is  also  supplied 
to  all  of  the  lake  stations.  The  lifeboat  is  propelled  by  ten  oars,  pulled 
double  bank,  and  three  sails.  The  sail  plan  is  small  and  heavy,  as  it  is 
mostly  used  in  heavy  winds. 

If  the  vessel  in  distress  is  a  considerable  distance  from  the  lifeboat  sta- 
tion the  assistance  of  a  sea-going  tug  is  usually  necessary  to  tow  the  life- 
boat to  the  vicinity  of  the  wreck,  when  the  tow  line  is  dropped,  and  the 
lifeboat  manceuvred  Co  get  within  reach  of  the  wreck  and  make  the  rescue. 
Usually,  if  the  conditions  will  permit,  the  lifeboat  is  dropped  to  wind- 
ward and  pulls  down  to  the  wreck  and  takes  off  the  crew,  and  in  the  mean- 
time the  tug  has  steamed  to  leeward  of  the  wreck,  where  the  lifeboat  joins 
her  after  the  rescue.  This  process  is  necessary  because  of  the  great 
weight  of  the  lifeboat  and  the  difficulty  in  pulling  her  against  a  wind  of 
any  force.  Ft  consumes  much  time*  which  is  augmented  in  many  cases 
by  waiting  for  the  towboat  to  get  up  steam ^  or  from  there  being  no  tug 
immediately  available. 

The  necessity  for  a  lifeboat  with  power  has  long  been  recognized,  both 
in  this  country  and  in  Europe,  but  because  of  the  peculiar  work  required 
of  the  lifeboat  the  problem  has  been  difficult  of  solution.    The  British 


2l8  PROFESSIONAL   NOTES. 

Royal  Lifeboat  Institution  has  been  working  on  this  problem  Jor  several 
year^^  with  doubtful  succes^t  having  built  several  steam  Lifeboats;  *  but  in 
the  opinion  of  many  the  mistake  has  been  made  of  building  their  boats 
too  large,  they  being,  in  fact,  seagoing  tugs.  The  lifeboats  of  the  U.  S. 
Service  are  made  self-righting^  as  they  are  used  in  surf  which  can,  and 
frequently  has,  capsized  them.  A  boat  with  steam*power,  if  capsized  and 
rolled  completely  over,  would  have  but  little  assistance  from  its  engine 
afterwards.  Experiments  have  recently  been  made  by  the  U.  S.  Life- 
Saving  Service  with  a  gas  engine  as  the  motive  power,  and  with  very 
gratifying  results.  The  Service  34'foot  lifeboat  was  selected^  the  largest 
class  in  use,  and  in  this  a  t^  H.  P.  "  Superior '*  gas  engine  was  placed. 
This  engine  was  selected  because  of  its  lightness  per  horse-power^  sim- 
plicity of  construclion,  compactness,  and  its  ability  to  run  under  adverse 
conditions.     It  is  also  arranged  to  turn  two  propellers  with  one  engine. 

The  engine,  with  the  gears  and  attachments  of  the  two  propeller  shafts, 
is  installed  wholly  within  the  after  air-chamber,  the  only  portion  of  the 
machine  on  the  outside  being  the  two  rei'crsing  levers,  the  end  of  the 
starting  shaft,  and  the  oil  cups.  The  parts  outside  of  the  air-chamber  are 
in  recesses  in  thf  bulkhead,  out  of  the  reach  of  ropes  or  other  dangers, 
as  shown  in  the  accompanying  drawing.  The  engine  w^as  installed  with- 
out disturbing  the  construction  of  the  boat.  It  was  passed  through  an 
opening  i6  inches  by  i6  inches,  and  set  up  on  the  inside.  The  air-cham- 
ber is  6  feet  long  and  6  feet  wide  at  the  gunwale  of  the  boat,  tapering  to 
a  few  inches  at  the  keelson  and  stern-post.  The  engine  weighs  1350 
pounds,  is  of  the  two-cyUnder  type,  having  an  explosion  every  revolution, 
the  spark  being  produced  by  sixteen  portable  rubber-cell  batteries.  The 
engine  cylinders  are  6  inches  by  6  inches,  and  the  speed  of  revolution  is 
400  turns  a  minute. 

There  are  two  18-inch  propellers,  having  two  reversible  blades  each,  the 
reversing  levers  being  connected  to  pulls  leading  through  stuffing-boxes 
in  the  bulkhead.  The  propellers  are  protected  on  the  outside  by  suitable 
cages.  The  cylinders  are  lubricated  by  automatic  oil  pumps,  and  all  other 
bearings  by  cups  placed  in  a  recess  in  the  bulkhead,  and  accessible  from 
the  outside. 

Air  is  supplied  to  the  engine  through  two  2^-inch  brass  pipes  leading 
from  the  top  of  the  inside  of  the  air-chamber,  down  the  bulkhead,  and 
opening  through  it  6  inches  from  the  deck.  If  the  boat  should  he  upset> 
these  openings  will  be  in  the  air  space  under  the  boat,  and  out  of  the 
reach  of  the  water. 

Gasoline  is  stored  in  the  forward  air-chamber  and  as  high  as  the  roof 
will  allow,  the  gasoline  being  carried  to  the  engine  by  gravity,  dispensing 
with  the  pumps  and  their  difTerent  parts  so  apt  to  become  clogged  and 
fail  at  a  critica!  moment.  The  tank  in  the  boat  under  trial  has  a  capacity 
of  75  gallons,  though  there  is  room  in  the  air-chamber  to  carry  a  much 
larger  tank  if  necessary.  To  prevent  the  fuel  from  being  cut  off  from  the 
engine  by  reason  of  the  extreme  pitching  of  the  boat,  as  might  occur  in 
a  very  heavy  surf  when  the  stern  is  on  a  high  sea,  a  small  reservoir  is  at- 
tached to  the  engine  through  which  the  gasoline  flows  to  the  engine. 
The  engine  consumes  2  gallons  of  gasoline  an  hour  when  under  the  futl 
speed  of  7J^  miles  per  hour,  at  an  expense  of  about  two  cents  an  hour  per 
horse-power, 

^An  iUusttftt«d  d«4ci-i[»tiDn  of  11  hydnaltc  pr«^lled  Ufeboat  iru  publiihed  id  tbs  ii^ii«  of  }mjt- 
M^Ty,  iB^S*  af  MuiDc  Kg i peering. 
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Ttlc  batteries  are  sealed,  and  carried  in  a  drawer  fitting:  into  a  close 
case  io  the  forward  air-chamber,  having  its  only  opening  in  the  bulkhead 
By  tliis  arrangement  the  batteries  must  be  removed  from  the  air-chamber 
for  any  needed  attention,  thus  removing  all  danger  of  accident  from  a 
spirfc  catised  by  Ignorant  handling  of  the  wires. 

Provision  has  been  made  for  cutting  off  the  supply  of  fuel  from  the  en- 
gine in  case  of  a  capsize,  thus  slopping  the  engitie*  This  is  advisable,  for 
wfthout  this  precaution,  if  the  lifeboat  was  upset,  and  the  crew  thrown 
into  the  water,  ihe  boat  would  right  almost  instantly,  and,  the  engine 
bdog  iQ  motion,  would  run  away  from  the  crew  before  they  could  climb 
mio  the  boat.  Another  reason  for  stopping  the  engine  during  an  upset 
ts  the  danger  from  having  the  passengers  and  crew  thrown  into  the  water 
with  ibe  two  propellers  running  at  a  high  speed  in  the  vicinity.  The 
Affrighting  qualities  of  the  lifeboat  have  not  been  injured  by  the  addi- 
tiDit  of  the  weight  of  the  engine.  In  the  tests  made  she  righted  from 
«mi  trim,  bottom  up,  lo  even  trim,  right  side  up,  in  3  seconds* 

In  these  tests  the  boat  attained  a  speed  of  7j4  miles  an  hour  over  a 
DieasBred  course*  She  reversed  from  (uU  speed  ahead  and  had  stern  way 
on  in  20  seconds*  With  one  propeller  going  ahead  and  the  other  astern, 
slie  turned  in  a  circle  50  feet  diameter.  The  boat  was  tested  under  sail 
and  power  during  a  gale  blowing  at  the  rate  of  from  2S  to  40  miles  an 
hoar«  as  registered  at  the  Weather  Bureau,  She  was  taken  5  miles  out- 
side o!  the  harbor  of  Marqette,  Mich*,  and  tried  under  all  directions  of 
wind  and  sea,  and  behaved  as  well  as  could  be  desired^  Under  the  same 
conditions  of  wind,  and  without  the  engine,  a  tugboat's  assistance  would 
have  been  necessary,  or  several  hours  consumed  in  beating  the  lifeboat  out 
against  the  wind* 

It  is  the  unanimous  opinion  of  the  officers  of  the  Service  who  have 
witnessed  the  trials  of  this  boat  that  the  Service  would  have  a  very  valu- 
able auxiliary  by  its  general  adoption. 


U,  S,  S.  BAILEY. 

The  torpedO'boat  destroyer  Bailey  was  launched  into  the  Harlem  river 
from  the  yard  of  the  Gas  Engine  Sc  Power  Co.,  and  Charles  L.  Sea- 
btiry  &  Co,,  Consolidated,  New  York  City,  on  December  5.  The  boat 
was  christened  by  Miss  Florence  Beekman  Bailey,  grand-daughter  of  the 
late  Rear-Admiral  Theodorus  Bailey  after  whom  the  boat  was  named. 
An  artistic  silver  loving-cup  is  to  be  presented  by  the  family  of  Rear-Ad- 
oiirail  Bailey,  upon  which  a  suitable  inscription  referring  to  the  services 
of  the  Rear- Admiral  under  Admiral  Farragut  will  be  engraved*  The 
Bailey  is  one  of  the  three  boats  authoriied  by  act  of  Congress  of  March 
3,  1897,  She  has  hitherto  been  classed  as  a  torpedo-boat  destroyer,  but  is 
now  placed  in  the  list  of  torpedo-boats  of  the  navy*  The  other  two  ves- 
Acls  authorised  under  this  act  are  the  Goldsborough,  building  at  Portland, 
Ore.,  and  the  Stringham,  which  was  launched  some  time  ago  in  Wilming- 
ton, Del,  The  Bailey  is  of  the  following  dimensions:  Length,  205  feet; 
beam,  19  feet  2  inches;  mean  draft,  6  feet;  displacement,  235  tons.  She  is 
fitted  with  twin  screws,  driven  by  triple-expansion  engines  of  the  build- 
er's design,  which  are  expected  to  develop  5600  horse- power.  Her  esti- 
mated trial  speed  ts  30  knots.    The  armament  of  the  boat  will  consist  of 
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two  18- inch  Whitehead  torpedo-tub^s,  and  four  6-pounder  rapid- fire  guns. 
— Mafini  Engineering, 


OUR  COAST  DEFENSES. 

r<?  thi  Editor  of  The  New  York  Tifms: 

In  your  issue  of  the  sth  insL  there  appeared  an  interesting  article  from 
the  able  pen  o!  my  friend  Captain  Zalinski^  late  of  the  United  States  anil- 
kry.  1  have  the  greatest  admiration  for  bis  genius  and  energy,  but  can- 
not avoid  the  feeling  that  he  ride^  his  hobby-horse  too  hard  when  he 
blames  his  government  for  not  carrying  into  eflfect  the  wild  recommenda- 
tions of  the  Endicott  board  of  fourteen  years  ago,  entailing  on  the  United 
States  people  an  expenditure  of  over  £25,000,000  for  stationary  defenses 
on  the  coast  line. 

The  defense  of  the  dockyards  is*  of  course,  an  absolute  necessity  for  any 
nation  aspiring  to  greatness  by  means  of  sea  power,  but  for  such  a  na- 
tion to  spend  money  on  coast  defense,  except  in  the  protection  of  its 
naval  arsenals^  rather  than  spend  the  same  amount  in  iighting-ships  and 
sailors  is  indeed  a  short-sighted  policy. 

Moreover,  America,  being  so  far  removed  by  simple  distance  from  Eu- 
rope, is  peculiarly  invulnerable  to  any  coast  attack,  except  by  a  more 
powerful  naval  power.  It  is,  therefore,  evident  that  the  safety  of  her  coasts 
is  best  assured  by  a  powerful  fleet  than  by  any  quantity  of  harbor  and 
coast  defenses. 

At  the  commencement  of  the  recent  Spanish  war  the  "  uneasiness  and 
even  fright  felt  by  the  inhabitants  of  the  United  States  seacoasts  "  was  a 
curious  psychological  fact  for  which  there  was  very  little  foundation,  but 
which  certainly  influenced  the  dbpositions  of  the  fleet  and  the  movements 
of  the  transports. 

Captain  Zalinski  thinks  that  the  existence  of  the  fortifications  recom- 
mended by  the  Endicott  board  would  have  prevented  any  such  panicky 
feeling,  and  would  have  given  the  fleet  more  freedom  of  action*  As  to 
the  former,  I  would  ask  w^hether  in  time  of  war  the  inhabitants  of  Brigh- 
ton or  Bournemouth  (which  are  entirely  open  to  the  sea  and  unpro- 
tected) would  not  be  in  a  safer  position  than  those  who  reside  in  Dover 
or  Sheerness? 

The  very  fact  of  a  place  being  fortified  sanctions  an  enemy  to  bombard 
it;  the  very  fact  of  a  tow^n  being  unfortified  prevents  a  civilized  power 
from  bombarding^  if  international  agreements  and  humane  feelings  are 
followed  in  a  war.  Even  a  selfish  motive,  viz.,  the  fear  of  reprisals — 
would  be  a  most  potent  factor  in  preventing  any  such  "  hitting  below  the 
belt/' 

Again,  the  bombardment  of  coast  towns  is  probably  a  "  game  not  worth 
the  candle,"  the  damage  so  caused  being  usually  of  less  value  than  the 
cost  of  the  ammunition  expended. 

From  every  point  of  view  it  would  therefore  appear  that  the  best  de- 
fense of  a  coast  line  is  a  covering  fleet,  i.  e.,  a  fleet  strategically  placed  so 
that  an  enemy  cannot  attack  the  coast  except  by  pin-pricks,  which  only 
exasperate  without  inflicting  any  real  hurt. 

But  the  fleet  itself  must  have  naval  arsenals  and  building-sheds  and  re- 
pairing-shops,  and  these  should  be  situated  ten  or  twelve  miles  from  the 
open  sea,  and  the  waterway  thereto  be  well  defended  by  forts,  guns,  and 
mines. 
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Dnitxvaiotts,  Ac.,  or  Vicksrs*  3-1  kcb  (fiO  Calibers)  Natal  Agtomatio  Quit* 

DfftmeteT  of  bore ^..,. ....*.    B     luchet. 

Lenrth  of  bore ...,,„...,.. 160  " 

Total  leDfirl^of  ^n^ ..,.  ,.., 161.66      '* 

Diameter  of  chamber , .  *    31,011 

Length  of  cliamber  . -  .....*.. .......*........> 21,7fl      ** 

If aximum  preB«<u re  in  cbamber  **** ,..»,,<...,........  lfl.5   toDS, 

Weight  of  cbar^ .........3  IbB,  2.&ox. 

Total  weig^bt  Qt  gun,  iDcludlog  breecb  mopbanlsni .......  17  owt.  £  qv.  ^  lb. 

Mu££]c!  velocity. .........* ,90fiO  foot-s&coDda. 

Blu££le  i^netgf  —  „..«...„.,,...,.,,..,,„.,,  «.,„..„  —  esi  foot-tons. 
PerforotloD  of  wroug^ht-iroD  plate  at  muzxle  by  Gavre 

formula. ........<...  H lOifi   incbee. 

Perforation  of  at^«l  plate  at  mu^le  by  Gavre  formula. . .    T.S        '' 

RouDds  per  mlcute  ^ ..,.,....  36 

Weight  of  xnou  Dtlng  completes  with  ehleld 18  owt-  0  qr.  21  lb, 

Wt%ht  of  flhlyld. ,,    SewLlqr.    ©lb. 

ADgle  of  elevation. .  ^ ,.*,,...*. .*..»«.  SO  doffioes. 

Angle  of  depreealoQ .16       " 

Turning  now  to  the  special  detail  of  the  gun^  the  firing  and  breech 
mechanism,  in  rear  of  the  cradle  there  is  a  pistol-grip,  which  contains 
the  trigger,  and  on  Ihe  right-hand  side  there  is  a  detachable  lever,  by  the 
movement  of  w^hich  the  breech-block  can  be  lowered  or  raised.  Situated 
between  the  buffers  underneath  the  cradle  there  is  a  powerful  flat  spring, 
the  action  of  which  works  the  breech  mechanism.  To  prepare  the  gun 
for  firing  its  initial  round,  the  breech  h  opened  by  the  movement  of  the 
hand-lever,  the  handle  of  which  is  made  to  rest  in  a  crutch  prepared  for 
its  reception  at  the  side  of  the  gun.  By  the  movement  of  the  hand-lever 
a  crank  is  turned.  The  action  of  the  crank  brings  down  the  breech-block, 
and  compresses  the  powerful  flat  spring  situated  between  the  buffers.  At 
the  same  time,  the  pivot  on  the  crank-arm  presses  down  the  cocking- 
lever,  thus  pulling  the  striker  to  the  rear  and  compressing  the  main- 
spring. These  parts  arc  then  kept  in  position  by  the  action  of  the  sear. 
The  breech-block,  in  moving  down,  strikes  the  lower  extension  of  the 
extractor  and  causes  the  upper  portion  to  move  out  from  the  face  of  the 
end  of  the  barrel  and  brings  two  small  projections  over  the  upper  edge 
of  the  breech*block,  thus  preventing  it  from  rising  by  the  reaction  of  the 
spring. 

In  this  state  the  gun  is  ready  for  acting  automatically.     The  operator 

has  to  slide  the  cartridge  by  a  smart  action  into  the  bore.     As  it  goes  for* 

'  ward  into  the  chamber,  its  rim  strikes  against  the  extractor  and  forces 

<  back  the  projections  which  prevented  the  breech-block  from  rising.     This 

is  practically  the  only  hand  movement  in  an  otherwise  completely  auto- 

i  matic  device.     The  flat  spring  already  referred  to,  then  acts  and  rotates 

I  the  crank,  thus  raising  the  block  until  the  breech  is  closed.     The  tail  end 

of  the  sear  is  now  engaged  with  the  toe  of  the  trigger,  and  by  drawing 

the  trigger-pull  to  the  rear  the  trigger  releases  the  sear,  and  the  firing-pin 

is  thrown  forward  by  the  action  of  the  mainspring,  which  extends  across 

the  gun. 

The  recoil  of  the  gun  in  the  cradle,  upon  firing^  is  controlled  by  the 
hydraulic  buffers  already  mentioned,  and  compresses  the  powerful  springs 
round  the  piston-rods.  The  reaction  of  these  springs  at  once  returns  the 
gun  into  its  original  position  in  the  cradle.  As  the  gun  returns  it  so  acts 
upon  the  breech  mechanism  as  to  cause  the  crank  to  rotate  or  fall,  and 
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tl»ereby  it  brings  down  the  breech-block  The  extractor  is  actuated  by 
ibc  (all  of  tlie  block;  it  first  loosens  the  cartridge  by  a  slow  movement, 
which »  TBpidly  increasing^  finally  ejects  it  to  the  rear. 

The  gun  is  now  ready  for  another  round.  The  cartridge  is  placed  in 
the  ffUJi  as  already  described,  when  the  breech  closes  and  is  secured  auto- 
matically. The  rounds  are  fired  by  pulling  the  trigger  when  required, 
and,  as  we  have  said,  26  rounds  may  be  fired  per  minute. 

The  gun  is  mounted  on  a  cone  with  cross-head  and  pivot.  The  elevation 
and  direction  of  the  gun  are  controlled  by  the  man  laying  the  gun,  who 
stands  with  his  shoulder  pressed  against  the  shoulder-piece,  the  maximuni 
allele  of  elevation  of  the  gun  being  20  degrees,  and  of  depression  15  de^ 
grees.  In  this  way,  and  with  his  right  hand  on  the  pistol^grip,  the  gunner 
lias  full  power  over  the  movements  of  the  gun. — Engineering. 


THE  ARMAMENT  OF  OUR  LATEST  WARSHIPS. 

We  present  illustrations  of  our  latest  long-caliber  guns,  and  also  of  the 
proposed  armaments  of  the  three  first-class  battleships,  New  Jersey,  Geor- 
gia and  Pennsylvania,  authorised  by  the  last  Congress.  In  the  last  report 
of  Kcar-Admiral  O'Neil,  Chief  of  the  Bureau  of  Ordnance,  reference  was 
mad^  to  the  new  ordnance  which  is  being  constructed  for  the  batteries  of 
fnlure  wajshtps.  Tliese  guns  are  to  use  smokeless  powder,  and  develop 
Tsstly  greater  energy,  gun  for  gun,  than  the  old  brown -powder  guns, 
wbicb  were  so  largely  in  use  during  the  war  with  Spain. 

The  explanation  of  the  remarkable  changes  in  our  navy  guns,  as  shown 
bi  tlie  accompanying  comparison  of  various  patterns  in  use  during  the 
pmst  fifteen  years,  is  to  be  found  chiefly  in  the  qualities  of  the  powder. 
Tlie  old  black  powder  of  the  civil  war  was  a  qiiick  powder — the  charge 
|»eiii^  almost  instantly  converted  into  gas  at  the  instant  of  firing;  the 
thrown  powder  used  in  the  Spanish  war  was  slower-burning  than  the 
black  powder,  but  quicker  than  the  smokeless  powder,  which  bums,  for 
aa  explosive,  at  a  very  slow  rate,  and  gives  of¥  enormous  volumes  of  gas. 
The  slow  combustion  of  smokeless  powder  necessitated  a  (onger  bore,  to 
^tre  iht  powder  time  to  be  completely  consumed,  and  it  is  by  the  large 
pov4ef'Chamber.  big  charge,  slow  combustion  and  sustained  acceleration 
is  iJie  long  bore;  that  the  modern  long-caliber  gun  achieves  its  wonderful 
resinlts,  the  projectile  of  the  new  6-inch  gun  leaving  the  muzzle  with  a 
wdocity  of  :290O  feet  per  second. 

The  accompanying  diagram  shows  four  patterns,  from  the  30-calibcr 
4.S'ton  brown-powder  gun,  as  originally  carried  by  our  earlier  ships,  to 
tbc  new  50-caliber  smokeless-powder  weapon,  which  is  to  be  mounted  on 
tbe  New  Jersey.  The  earlier  gun  of  1883  was  16  feet  j  inches  long  and 
ired  a  100-pound  projectile  with  a  muzEle  velocity  of  2000  feet  per  second 
md  a  rotizile  energy  of  2773  foot-tons.  Following  this  came  the  35-caU- 
ber  5J2-ton  gnn,  which  was  18  feet  S  inches  long,  and  gave  a  muzzle  ve- 
locity of  2080  foot*seconds  and  a  muzzle  energy  of  2990  foot-tons.  This 
ti  the  gtm  originally  mounted  on  the  Oregon  and  class,  but  since  re- 
placed by  the  40-caliber  rapid-fire  gun.  which  is  21  feet  3  inches  long, 
«imI  has  a  muoEe  velocity  of  2150  foot-seconds,  and  a  muxzle  energy  of 
^iQ4  foot-tons  if  fired  with  brown  powder.  The  50-caliber  gun  is  25  feet 
'  J  and  when  using  the  new  smokeless  powder  it  will  develop  a  muzzle 
:y  of  2900  foot- seconds  and  a  muzzle  energy  of  5838  foot-tons,  which 


rate  pieces    whereas  the  new  so-^^^^ber  piece,  altbough  weighing  ncaT 
twice  as  much,  contains  only  half  thai  number.     The  difference   is  du 
chiefly  to  the  improvements  which  have  taken  place  in  the  raanufactur 
of  Kun-steel    assisted  by  the  experience  which  has  been  gained   in   th 
assembling  of  built-up  guns.     The  Ordnance  Bureau  of  the  navy  has  al 
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ways  cUimed  that  it  could  build  as  ffficicut  a  guo  on  tlie  biiilt-up  or 
hooped  ^stem  as  could  be  secured  under  tbe  wir?- wound  $jstem,  which 
finds  great  favor  in  the  Bntisb  navy;  and  the  behavior  of  our  guns^ 
co^tpled  with  the  high  ballistic  results  achieved  with  the  latest  gun^ 
proves  that  their  confidence  was  not  misplaced. 

The  built-up  gun  of  1BS3  consisted  of  an  inner  tube  esctending  from 
breech  to  muzzle;  a  jacket  and  a  set  of  chase-boops  shrunk  on  over  the 
tobe;  and  a  set  of  jackct-hoops  shrunk  on  over  the  jacket^  while  over  these 
was  a.  ring  carrying  the  trunnions.  In  the  40-caltber  gun^  the  many  chase- 
hoops  have  given  place  to  one  long  hoop  or  two,  while  in  the  sa-caliber 
vcftpon  the  construction  is  simplified  to  an  inner  tube,  a  single,  long 
jacket  and  three  jacket -hoops.  The  substitution  of  a  long  jacket  and  a 
lew  long  hoops  for  the  many  short  hoops  of  the  30-caliber  gun  not  only 
di^pens  construction  but  adds  greatly  to  the  transverse  strength  of  the 


MATAL  GUNS  (MODELS   OF   lJ?t9©L— FBBPORATIOIT  OF   FACE- HAHDBNEn 
ABMOB  WITH  8IIOKSLSSS  FOWDKE  AXI>  UNCAFPED*  FltOJBCTILE8. 
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Tlsc  accompanying  table  shows  the  ballistics  of  the  new  naval  guns 
(rt0$^  model).  They  are  all  built  according  to  the  improved  principles 
Aaiwn  in  the  6-inch  50-caUber  gun,  and  it  is  safe  to  say  that  as  they  stand 
9a  papef  the  results  are  generally  equal,  if  not  superior,  to  those  ob- 
trnined  in  foreign  navies.  The  i4'pounder,  3-inch  gun  will  form  a  con- 
^jcooas  feature  in  the  armament  of  our  future  ships.  While  by  its  ra- 
fii^tT  of  fire  it  will  be  suited,  like  the  6'pounder  which  it  displaces,  to 
icpellins  torpedo-boat  attack,  its  power  and  range  will  render  it  very  ef- 
i  fee  live  against  the  un  armored  and  lightly  armored  portions  of  an  enemy's 
I  Mp,  The  4*inch  gun  will  be  mounted  on  our  gunboats,  while  the  5- inch 
1      «sul  6-inch  guns  (chiefly  the  latter)  will  be  used  in  the  secondary  batteries 
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of  our  warships  and  cruisers*  The  8*inch,  and  possibly  the  lo-inch,  witl 
be  used  for  the  main  battery  of  our  cruisers,  and  the  i^-inch  weapon  will 
be  the  main  fighting  element  of  our  battleships,  although,  if  wc  follow 
the  latest  trend  abroad,  we  may  discard  the  12-jnch  in  favor  of  the  lO-inch 
gun.  The  12- inch  gun  is  the  most  powerful  weapon  of  its  caliber  afloat 
to-day,  its  muzzle  energy  of  46,246  foot-tons  being  only  surpassed  by  the 
i6-  and  17-inch  Armstrong  guns  of  the  British  and  Italian  navies,  which 
liave  a  muzzle  energy  of  54,000  and  SS,ooo  foot-tons.  The  penetration  of 
our  gun,  however,  is  considerably  g^reater. 

The  accompanying  diagram  represents  proposed  design  for  arming  the 
13*500- ton  battleships  of  the  New  Jersey  class,  the  guns  to  be  of  the  new 
iBgg  model.  It  is  drawn  up  by  the  Bureau  of  Ordnance,  and  the  amount 
of  weight  apportioned  to  armament  is  based  upon  the  design  of  the 
Maine,  in  which  the  weight  of  armament  and  ^  ammunition  was  tiOO 
tons,  or  8*8  per  cent  of  the  trial  displacement  of  12,500  tons.  The  design 
calls  for  the  superposed  turret,  and  is  really  an  improved  Kearsarge,  the 
improvements  consisting  of  2  knots  more  speed,  a  lofty  spar-deck,  and 
the  substitution  of  eight  6-inch,  twelve  3-inch  guns  and  twelve  3-pounders 
for  fifteen  5- inch  and  twenty  6-pound ers — a  great  increase  in  fighting 
qualities,  especially  if  the  up-to-date  character  of  the  guns  is  borne  in 
mind. 

This  design  is  most  powerful,  and  If  the  gunnery  trials  of  the  Kear- 
sarge  are  satisfactory,  it  is  Ukely  to  be  adopted. 

An  excellent  feature  in  these  ships  is  the  recessed  gun-ports  of  the 
secondary  battery,  which  allow  the  long  50-caliber  guns  to  be  swung 
round,  muzzle  to  muzzle,  against  the  ship's  side,  when  they  are  not  in 
use.  This  is  particularly  desirable  when  the  vessels  are  in  harbor,  or 
moored  at  a  dock,  the  long  projecting  chase  of  a  modern  rifle  being  liable 
to  injury  from  passing  vessels  or  from  cranes  or  other  obstructions  at  a 
dockyard,— 5cifwli^  American. 


THE  NEW  SMOKELESS-POWDER  GUNS  OF  THE 
UNITED  STATES  NAVY. 

If  one  were  asked  to  name  the  most  important  among  the  elements 
which  go  to  make  up  the  modern  fighting-ship,  preference  would  have 
to  be  given  to  the  armament:  for  it  is  certain  that,  whatever  else  a  fight- 
ing-ship may  or  may  not  have,  she  must  carry  guns,  and  plenty  of  them, 
if  she  is  to  be  true  to  her  name.  The  supremacy  of  the  gun  in  modern 
warfare  was  suggested,  if  not  proved,  by  the  excellent  results  obtained 
with  our  extemporized  warships  in  the  way  of  converted  merchant  steam- 
ers, yachts,  and  tugs,  which  rendered  such  a  good  account  of  themselves 
in  the  Spanish  war.  Moreover,  if  our  guns  are  to  be  fully  effective 
against  an  enemy  whose  ability  to  manoeuvre  his  ships  and  handle  his 
guns  is  supposedly  equal  to  our  own,  there  must  be  no  deficiency  on  our 
side  as  far  as  the  weapons  themselves  are  concerned;  they  must  be  able 
to  shoot  as  fast,  as  far,  and  as  true. 

The  Bureau  of  Ordnance  of  the  United  States  Navy  is  to  be  congratu* 
lated  on  the  fact  that  it  has  always  maintained  the  ordnance  which  is 
carried  by  our  ships  at  the  same  high  level,  if  not  somewhat  in  advance, 
of  the  efficiency  of  the  ships  themselves.  In  the  days  of  brown,  sotoke- 
producing  powder,  the  guns  of  the  United  States  Navy  were  fully  equal 


i 


PROFESSIONAL   NOTES, 


227 


e^ 


G 

Sgoa^* 

« 

0 

* 

la 

■30 

tC 

M          M 

,£3 

kO 

0* 

40 

to 

00 

0          t- 

ft"  >. 

p^              J 

0      _-*     1 

i 

QO 

«j 

CD 

t- 

TF-I 

Oi         sJ 

QO 
^ 

c 
CT 

* 
^ 

^ 
« 

»         MS 

ft#          a 

f       S' 

m 

!  ifil 

B 

! 
s 

QD          ■-* 

r-T         r^ 

iBi 

« 

1^ 

U3 

CT 

OS 

Si 

10         (0 

A 

00 

I-l 

04 

e 

0 

r^         1^ 

ii-^ 

1 

»H 

ff> 

W 

9) 

«»• 

e»      0^ 

b-* 

s  , 

1      51=^.; 

0 

0 

m 

s 

1- 

^   s 

'S'  d  **  r 

1^^ 

« 

^ 

<D 

® 

0 

1^         i-t 

Mil 

C  i  » ■ 

s 

S 

3 

4& 

«          OD 

0          JR 

0 

* 

m 

t- 

0 

W 

a>       0 

e 

r*         C» 

1^ 

^ 

t- 

^ 

t- 

■30 

iO 

0         gD 

S 

0 

eo 

0 

(© 

I> 

t^         M 

^ 

.-< 

■* 

Ifl 

l- 

*^      m 

si 

s 

'"' 

w 

^ 

oa 

1S> 

s   s 

Is 

4!i 

0 

3 

0 

■0 

0 

0 

0 
0 

s   s 

s| 

^ 

if* 

OT 

ea 

<5t 

at 

ei      e* 

«  5 

^ 

■a  3 

? 

04 

3 

0 

0 

3 

0 

0 

g  g  ! 

■So* 

3 

iH 

■0 

30           r-l 

s  ? 

0 

iH 

Oi 

^ 

s 

n 

ta 

^ 

0 

»H 

t- 

ot      >o 

g 

« 

» 

CI 

s  s 

ji 

!* 

t; 

s 

0 

0 

0 

tti 

0 

4ft            0 

^ 

^S* 

-* 

m 

CQ 

0?        05 

:s 

^ 

|4 

<d 

d 

^ 

d 

,£3 

pd      ji 

V 

c/ 

tf 

V 

u 

a        u 

0 

a 

d 

a 

d 

□        q 

« 

^ 

IS 

00 

0 

?»       n 

I 

5 


228 


PROFESSIONAL   NOTES- 


^     11 


i 

C4 

;: 

^ 

eq 

fD 

" 

i?i 

« 

f' 

« 

1-t      »-* 

eu 

c          ^ 

'^^''-Yt 

i 

^ 

s 

o 

93 

S 

U 

f-f 

^ 

CQ 

ui 

d 

«*         E- 

4^ 

i-!           ^* 

M 

n 

o 

i 

t- 

{fi 

o       ^ 

4^ 

1 

*** 

go 

lirs^ 

^ 

o 

g 

oo 

t* 

O 

to 

T^ 

t-         ^ 

^t 

t- 

9 

hN 

« 

S     S 

dl  ^p^  |j 

^ 

D-S 

-* 

-*' 

kQ 

»0 

bIsE 

8 

ef 

ffT 

oT 

a^ 

ef 

of      cf 

S>- 

^A 

Ifii 

t 

ta 

o 

*F^ 

ffi 

«      ^ 

t3 

CO 

m 
^ 

^ 
d 

t^ 
t^ 

O 

O    Jw*-33 

o^« 

si|  £5 

■£ 

ca 

Ol 

^H 

iH 

t- 

t-      c^> 

gl»f 

ji 

iO 

« 

lO 

*o       ~e 

0  a  £© 

a 

-** 

e 

l> 

c»' 

» 

□0         QQ 

t^a^ 

a 

w^ 

^      C) 

«fi 

1^ 

a 

Tf 

o 

07 

fiC 

« 

^      te 

3 

& 
s 

g 

C*3 
00 

s 

0  * 

01  ot 

Is 

i 

m 

*o" 

of 

1-4 

5ij 

J> 

o 
o 

o 

o 

g 

s 

8 

o 

o       o 

OD          00 

%? 

8 

to 

CO 

fff 

cq' 

« 

7f       sT 

■^s*- 

^ 

^     ^ 

rf 

□ 

^ 

o 

o 
o 

8     S 

o  c^ 

s 

« 

4p         30 

Es    E 

£ 

e>t 

^ 

1- 

9 

t& 

o 

o 

o      o 

» 

t(3 

* 

o 

o 

^       q 

o 

d 

C> 

■^ 

aj 

DO 

ae      ?i 

f 

H 

^4 

CO       to 

.e 

l! 

^ 

c 

1 

o 

«5 

8 

o 
*0 

o 

^ 

Q 

J3 

^ 

^ 

,£3 

j;3 

ji      ^ 

f  ih  C2 

CJ 

4i 

u 

V 

V 

U           4J 

?  =  £ 

a 

^ 

EH 

P 

fi 

d       a 

IL> 

CO 

^ 

kQ 

« 

E^ 

O        <3 

iH           rH 

a. 

s 


PBOFESSIONAL   NOTES,  339 

to  those  in  use  abroad;  and  the  weapons  which  have  been  designed  and 
are  now  being  manufactured  at  Washington  to  meet  the  requirements  oE 
the  new  smokeless  powder^  will  be  superior  to  those  which  are  mounted 
tis  foreign  navies;  thus  placing  us  for  the  first  time  in  the  lead  in  the 
matter  of  ordnance. 

By  the  courtesy  of  Rear- Admiral  O^Meilj  we  are  enabled  to  present  the 
two  accompanying  tables  showing  the  ballistic  qualities,  both  of  our  old 
gtics  built  in  the  days  of  brown  powder,  and  of  the  new  guns  of  excep- 
tionally long  caliber  which  have  been  constructed  specially  to  meet  the 
requirements  of  smokeless  powder.  The  guns  given  in  Table  I  rep  re- 
sent  the  patterns  built  between  1883  and  1888,  before  the  era  of  smokeless 
ponder,  when  the  brown  powder  was  the  only  kind  used  in  our  navy.  It 
vili  be  seen  that  the  length  of  the  guns  ranged  from  30  calibers  in  the 
ic^'mch  to  40  calibers  in  the  4*,  5*  and  6'inch  guns.  Comparing  these 
with  guns  of  the  same  caliber  in  Table  11,  it  will  be  seen  that  the  smaller 
guns  have  been  raised  from  40  to  50  calibers  in  length,  and  the  larger 
ooes  from  30  to  35  up  to  40  and  45  calibers.  The  lengthening  of  the  guns 
is  due  to  the  diflfercnce  in  the  two  powders,  the  brown  being  quicker* 
burning  (the  charge  taking  Sess  time  to  be  converted  into  gas  and  there- 
fore requiring  less  length  of  bore  to  develop  its  full  accelerating  energy 
tipon  the  shell)^  the  smokeless  powder,  on  the  other  hand,  being  what  is 
known  as  a  slow-burning  powden  and  calling  for  greater  length  of  bore 
in  order  to  enable  the  combustion  of  the  powder  to  he  completed  before 
the  shell  leaves  the  muizle.  It  will  be  noticed  that  though  the  guns  given 
is  Table  I  were  built  for  the  use  of  brown  powder,  the  ballistic  data  are 
worked  out  for  charges  of  smokeless  powder,  the  intention  being  that  in 
the  future  only  this  kind  of  powder  shall  be  used  in  our  navy, 

A  comparison  of  velocities  and  energies  achieved  respectively  by  the 
old  and  new  patterns  of  the  guns  shows  the  improved  ballistics  resulting 
from  the  large  powder-chamber  and  great  length  of  bore  which  charac- 
terises the  new  type.  Thus  the  50-caliber  4'inch  gun  has  a  rauxde  velocity 
of  jooo  foot-seconds  as  against  2200  foot-seconds  for  the  40-caliber  guns. 
The  velocity  of  the  lo-inch  guns  mounts  from  2200  foot-seconds  to  ^Soo 
foot- seconds,  and  that  of  the  ii-inch  from  2300  to  2800  foot-seconds»  the 
increase  in  the  muiile  energy  in  each  case  being  in  proportion.  It  is  in- 
teresting, moreover,  to  compare  the  35-caliber  12-inch  gun  firing  smoke- 
less powder  with  the  same  gun  when  firing  the  old  brown  powder.  In 
the  former  case  the  muiile  energy  was  25,990  foot- tons;  with  smokeless 
powder  this  same  gun  shows  a  muzzle  energy  of  31^170  foot-tons,  while 
the  new  40-caliber  12-inch  gtin  with  its  larger  powder- chamber  shows  a 
muzzle  energy  of  46,246  foot-tons,  which,  by  the  way,  is  13,000  foot-tons 
greater  than  that  of  the  I3~inch  gun  when  firing  brown  powder,  and 
6000  foot-tons  greater  than  the  same  gun  when  ^ring  smokeless  powder. 

The  new  guns  are  to  be  fitted  with  an  improved  type  of  breech -mech- 
anism* invented  originally  by  Welin,  a  Swedish  engineer,  and  by  him 
iold  to  the  Vickers  Company  in  England,  from  whom  the  United  States 
has  purchased  the  patent  rights  for  this  country  for  the  sum  of  $200,000. 
In  the  new  breech-block,  by  cutting  the  threads  with  varying  radii,  it  has 
t>een  possible  to  reduce  the  length  of  the  block  by  30  or  40  per  cent  and 
thus  save  a  great  weight  and  bulk  of  metal  in  the  body  of  the  gun  itself, 
besides  securing  a  lighter  breech-block,  and  one  more  easily  and  speedily 
manipulated.  The  mounting  of  the  guns  of  the  6- inch  caliber  will  be 
similar  to  that  of  the  Vickers  gun,  with  certain  improvements  incor- 
porated by  the  Bureau. 
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In  closing  we  would  draw  attention  to  an  instructive*  comparison  in 
the  tables  between  the  perforation  through  Harveyized  armor  and  through 
the  new  Knipp  armor,  from  which  we  learn,  for  instance,  that  while  the 
new  i2-ineh  gun  can  perforate  23 ^42  inches  of  Harvey  armor  at  the  muzzle, 
it  is  only  capable  of  perforating  at  the  muzzle  iSp75  inches  of  the  Krupp 
armor,  the  superiority  of  the  Krupp  armor  being  proportionately  marked 
in  the  case  of  all  other  guns,  whether  it  be  at  the  muzzle  or  at  the  ioc30^, 
2000-  or  3000-yard s  range.  We  commend  this  comparison  to  those  Con- 
gressmen who  are  seeking  to  prevent  the  country  from  the  purchase  of 
Krupp  armor  at  the  reasonable  price  of  $500  per  ton  demanded  by  ottr 
manuf actu  re  rs . — Scien  tific  A  mtrkan . 
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[Americak.] 
ARMY  AND  NAVY  REGISTER. 

December  9,  1899,  Report  of  the  Secretary  of  the  Navy. 
An  Inconsistency  of  Law,     Naval  Personnel 

December  16,  An  Artillery  Measure.  Our  Army  Ration. 
Shipbuilding  on  the  Lakes.    Another  Spanish  Comment, 

December  23.  The  Canteen  in  the  Army,  Naval  Examina- 
tions, 

December  30.  Naval  Construction.  The  Albany  and  New 
Orleans. 

Jakuary  6,  1900,     Naval  Personnel.    A  Military  Reserve, 

January  13.  Naval  Personnel.  Wireless  Telegraphy  for 
Navy,    Armor  for  the  Navy.     Care  of  Torpedo-boats, 

January  20,     Training  of  Bluejackets. 

January  27.  Boston  Dry  Dock.  Ventilation  of  Fire-rooms, 
The  Submarine  Boat.     The  War  Telegrapher. 

February  3.  Sheathing  of  Ships,  Value  of  Military  Infor- 
mation. 

February  17.     Army  Appropriations.     The  Militia, 

February  24,  Projected  Telegraph  System  of  Alaska.  An 
English  Example, 

March  3.  War  and  Navy  Qerks,  General  Wood  and  San- 
tiago.    More  Naval  Oflficers. 

March  10,     Naval  Plants, 

ARMY  AND  NAVY  JOURNAL, 

December  30,  1899,  Uprising  of  a  Great  People,  Medical 
Situation  in  Manila,  The  Army  Ration.  General  Wolseley's 
Regular, 

January  6,  1900,  England's  Military  Mistakes.  Reviving 
our  Merchant  Marine,  The  New  Battleships.  Admiral  Mon- 
tojo's  Defense,  National  Guard  and  Naval  Militia.  Rapid-fire 
Guns  for  the  Army,  The  Naval  Guns  at  Ladysmith,  The 
Boer's  Great  Field  Guns, 

January  13.  Modern  Weapons,  Tactics,  and  Organization, 
British  Stories  of  Bayonet  Wounds. 
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jw\NUARY  20.  Foodstuffs  as  Contraband.  A  New  Automatic 
Gun, 

January  27,    Torpedo-boat  Report, 

February  3,  Modern  Artillery,  Target  Practice  for  the 
Navy,  Sheathing  for  Battleships,  Navy  Cooperation  in  the 
Philippines.     The  Situation  in  South  Africa, 

February  10.  The  Lesson  of  Experience,  The  Holland 
Torpedo-^boat.    The  Navies  of  the  World. 

February  17.  Naval  Progress  for  1899.  History  of  Ameri- 
can Privateers.     Flash- sigh  ting  Field-glasses.     High  Explosives, 

March  3.  The  16-inch  Army  Gun.  Spanish  Criticism  on 
Santiago, 

ENGINEERING  NEWS  AND  AMERICAN  RAILWAY  JOURNAL. 

November  2,  1899.  Practical  Microscopic  Analysis  for  Use 
in  Steel-works,  Electric  Motors  for  Driving  Auxiliary  Machin- 
ery on  War-vessels, 

November  16.  Reasons  for  the  Adoption  of  Water-tube 
Boilers  in  the  U,  S.  Navy. 

November  23,  Improved  Appliances  for  Launching  Ships' 
Boats. 

November  30,  Design  for  the  Denver  Class  of  Sheathed 
Protected  Cruisers. 

January  18,  1900.  The  New  United  States  Navy-yard  Coal- 
ing Station. 

March  i.  Methods  of  Determination  of  Latitude,  Longitude 
and  Solar  Time  in  Reconnoissance  Surveys. 

THE  IRON  AGE, 

December  14,  1899.  Concrete  Docks  of  the  South  Works  of 
the  Illinois  Steel  Company.  ^  The  Steam-engine  at  the  End  of 
the  Nineteenth  Century.  The  Record  of  the  Year  in  Steel  Ship- 
building* A  Typical  American  Machine-shop  at  the  Paris 
Exposition. 

December  2L    The  Armor-plate  Imbroglio. 

December  28.  Coast  Fortifications.  The  Pagan  Adjustable 
Propeller.  Wireless  Telegraphy  on  Mont  Blanc.  An  Unsus- 
pected Cause  of  Rust. 

January  4,  1900.    Advance  in  Use  of  Electricity. 

January  ii.     A  Synopsis  on  Nickel  Steel, 

January  18.  The  First  Coaling  Station  for  the  United  States 
Navy.     Protecting  Iron  Construction  from  Corrosion. 

February  i.     Shipbuilding  on  the  Atlantic  Coast 
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THE  JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 

December,  1899.  The  Making  of  Photography.  Three- 
quarters  of  a  Century*s  Progress  in  Mining  and  Metallurgy.  The 
Development  of  Iron  Mantifacture  in  the  United  States  in  the 
Fast  Seventy-five  Years.  The  Pressing  of  Steel;  with  Especial 
Reference  to  Economy  in  Transportation — L  The  Flow  of  Steel* 

January,  1900.  The  Progress  of  the  Mechanical  Arts  in 
Three*quarters  of  a  Century,  The  Pressing  of  Steel;  with 
Hspecial  Reference  to  Economy  in  Transportation, 

February,  Evolution  of  Technical  Education  in  Economics, 
Politics,  Statecraft,  and  Morals ;  the  Work  of  the  Fratiklin  Insti- 
tute during  Seventy-five  Years.  The  Modern  Warship  as  Com- 
bining in  itself  the  Highest  Results  of  Skill,  Ingenuity,  and 
Scientific  Knowledge,  The  Pressing  of  Steel;  with  Reference  to 
Economy  in  Transportation  (Loss), 

TECHNOLOGY    QUARTERLY   AND    PROCEEDINGS   OF   THE 
SOCIETY  OF  ARTS. 

Deceit BER,  1899.  The  Rectangular  System  of  United  States 
Public  Land  Surveying.  On  the  Necessity  of  Cultivating  Water 
Bacteria  in  an  Atmosphere  Saturated  with  Moisture.  Silica 
Standards  for  the  Determinatioti  of  Turbidity  in  Water,  Geo- 
logical History  of  the  Nashua  Valley  during  the  Tertiary  and 
Quaternary  Periods, 

SCIENTIFIC  AMERICAN. 

December  30,  1899.  The  Electric  Plants  of  the  Battleships 
Kearsarge  and  Kentucky,  School  for  the  Merchant  Marine  in 
Russia.     Reconstruction  of  the  U-  S,  Cruiser  Atlanta. 

January  6,  1900.  Jib-headed  Sloop  Mainsail  Ice  Yacht  The 
History  and  Present  Development  of  Wireless  Telegraphy. 

January  20.  The  Isthmian  Canal,  British  and  Boer  Guns* 
A  35-knot  Torpedo-boat,  Armament  of  Warships,  Armored 
Turrets, 

January  27.  Armament  for  Battleships,  The  Reconstruction 
of  the  Hartford.  Bill  let- proof  Shields.  New  Smokeless -powder 
Guns  for  the  U.  S,  Navy,  Competition  for  the  Best  Life-saving 
Device  in  Case  of  Disaster  at  Sea. 

February  10.  The  Guncotton  Problem,  Germany's  Latest 
Battleship  Kaiser  Friedrich  ILL  Two  Famous  Boer  Guns, 
Nicaragua  Canal  Bill,     Sighting  Smokeless  Flashes, 

March  10,  The  Protected  Cruiser  Albany.  Gun-drill  on  a 
German  Training-ship.     War  Automobiles, 

MARINE  ENGINEERINa 

January,  1900,  U.  S.  Battleships  Kearsarge  and  Kentucky. 
Water-tube  Boilers  and  the  Navy,     Steam  Navigation — Present, 
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Past  and  Future.  Shipbuilding  Plant  of  the  Union  Iron  Works, 
Improved  Method  of  Launchingf  Ships*  Boats.  Official  Trial  of 
the  Torpedo-boat  Dahlgren.  Boiler  Arrangement  of  Recent 
Cruisers. 

February.  The  Steel  Floating  Dry  Dock  for  Algiers,  La. 
The  U.  S.  Transport  Service  on  the  Pacific.  Schichau  Torpedo- 
boats  and  Destroyers.  Commercial  Tyes  of  Water-Tube  Boilers. 
Engineering  in  the  U.  S,  Navy,  Corrosion  in  the  Marine  Boiler. 
Electricity  on  Shipboard. 

March.  Japanese  31-knot  Torpedo-boat  Destroyers.  The 
Sheathing  of  the  U,  S.  Practice-ship  Chesapeake.  Commercial 
Types  of  Water-tube  Boilers.  Corrosion  in  the  Marine  Boiler. 
The  Russian  Ice-breaker  Ermack.  Electricity  for  Marine  Engi- 
neers. 

JOURNAL  OF  THE  UNITED  STATES  ARTILLERY, 

September,  October,  November,  December,  1899.  Prepa- 
ration for  War,  The  Development  of  Smokeless  Powder.  Auto- 
matic Sighting.     Transport  Service  in  the  U.  S.  Army, 

January,  February,  1900.  The  Wind  Problem  in  Gunnery. 
Automatic  Sighting. 

GASSIER' S  MAGAZINE. 

January,  1900.  A  Century  of  Progress  in  the  Steam-engine, 
Arm  ored  Rai  I  road  -trains , 

February.  The  Manufacture  of  Structural  Steel  in  the  United 
States.  Modern  Machine-shop  Economies.  The  Modern 
Foundry; 

March.  Scientific  Sharpshooting,  War  Mechanisms  in 
South  Africa. 

JOURNAL  OF  THE  AMERICAN  SOCIETY  OF  NAVAL  ENGI- 
NEERS, 

February,  1900.  Contract  Trial  of  the  Kentucky.  The 
Properties  and  Possibilities  of  Nickel  Steel.  Progressive  Trials 
of  the  Italian  Torpedo-boat  Condor* 

JOURNAL  OF  THE  MILITARY  SERVICE  INSTITUTION. 
March,  1900.    The  National  Guard  (Prize  Essay). 

JOURNAL  OF  THE  ROYAL  UNITED  SERVICE  INSTITUTION. 

December,  1899.  The  French  First-class  Battleship  Neptune. 
Modern  Weapons  and  their  Influence  on  Tactics.     Naval  Notes. 
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February,  1900.  The  Russian  First-class  Armored  Gunboat 
KJirabry,  Cause  for  the  Adoption  of  Water -tube  Boilers  in  the 
U-  S>  Navy.     Naval  Notes* 

REVUE  MARITIME. 

October,  1899.  The  Most  Favorable  Model  for  High  Speed. 
Organization  of  the  Personnel  of  the  EngUsh  Navy,  Notes  on 
Foreign  Navies. 

NovjEMBER.  Enghsh  Naval  Manetivers,  1899.  German 
Naval  Maneuvers,  1899.  Budget  for  the  British  Navy,  1899- 
J90Q.  Engineer  Cadets  of  the  German  Navy,  Notes  on  For^ 
eign  Navies. 

MITTHEILUNGEN  AUF  DEM  GEBIETE  DES  SEEWESENS. 

Vol.  XXVIII,  No.  I.  Parsons*  Steani  Turbine.  The  De- 
centralization of  the  Conning-tower  of  the  Battleship.  New 
VVarsIiip  Construction.     Foreign  Navies. 

No,  IL  Some  Results  of  Employment  of  Water-tube  Boilers 
on  Battleships.  Auxiliary  Electrical  Machinery  on  board  U.  S. 
Warships,     Notes  of  Foreign  Navies. 

No.  III.     Coaling  Ships  at  Sea.     Notes  on  Foreign  Navies* 

THE  ENGINEER. 

January  5,  1900.  The  Royal  Yacht.  Russian  Canals.  Guns 
of  Position  and  Siege-guns  for  the  War. 

January  12.  Shell-fire  in  the  War.  Scotch  and  Belleville 
Boilers  in  the  Navy. 

January  19.  Elsvsfick  Naval  Mountings.  Shipbuilding  and 
Marine  Engineering  in  1899.  Naval  Work  in  the  Els  wick  Ship- 
yard. 

January  26,  Els  wick  Naval  Mountings.  The  U.  S.  Battle- 
ships Kearsarge  and  Kentucky. 

February  2,  Our  Guns  and  their  Uses.  Elswick  Naval 
Mounts,     Armor-plate  Firing  Tests. 

February  9,  Elswick  Naval  Mountings.  The  Accident  to 
the  Royal  Yacht. 

ENGINEERING. 

January  5,  1900.  Engineering  in  the  United  States  Navy. 
Shipbuilding  and  Marine  Engineering  in  1899.  Electric  Instal- 
lations of  Battleships, 

January  12.     British  and  Foreign  Navies. 

January  19,  Shipbuilding  and  Marine  Engineering  in  1899, 
Naval  Engineers.     Electric  Installations  in  Battleships, 
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January  26,     Electrical  Equipment  of  the  U.  S,  Government  * 
Powder-factories.     The  U.  S.  Cruiser  Denver. 

February  9.  The  Vickers  Automatic  r4-pounder  Gun,  The 
War  in  South  Africa.     Naval  Povirer  and  Cost, 

February  16,  Engines  of  H,  M,  Torpedo-boat  Viper.  En- 
gines  of  the  U-  S.  S.  Denver, 

LE  YACHT, 

No.  1138.  Maritime  Pow^ers  and  the  Submarine  Boat  Notes 
of  Foreign  Navies, 

No.  1 139,  New  French  Construction  at  the  end  of  1899, 
The  Goubet  No.  2  at  Toulon.  Steam  Turbines  for  Marine  Pro- 
pulsion.    Notes  of  Foreign  Navies, 

No,  1140.     French  Cruisers.     The  Submarine  Argonaut 
No.  1 141,    The  French  Torpedo-boat  Bouvet,     Foreign  Na* 
vies  in  1899. 

No,  1142,  The  French  Naval  School,  Report  on  the  Naval 
Estimates,     Notes  of  Foreign  Navies, 

No,  1144.     The  Increase  of  the   Fleet     Notes  on   Foreign 

Navies. 

MINUTES    OF    PROCEEDINGS    OF    THE    INSTITUTION    OF 
CIVIL  ENGINEERS. 

Vol,  CXXXVIII.  Part  IV,  1898*99,  Alloys  of  Iron  and 
Nickel.  Experiments  on  Alloys  of  Iron  and  Nickel,  The  Dis* 
charging  and  Reloading  of  Large  Steamers,  The  Influence  of 
Casting  Temperature  upon  Steel.  On  the  Practicability  of  so 
Constructing  Merchant  Steamers  as  to  Render  them  Readily 
Available  for  War  Purposes,  The  Application  of  Mechanical 
Devices  to  the  Riveting  and  Calking  of  Ships,  also  the  Material 
of  Ship-rivets,     Deep-sea  Sounding  Apparatus, 

PROCEEDINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION. 

October,  1899,  The  Training  and  Employment  of  a  How- 
itzer Field  Battery.  The  Irish  Maneuvers,  1899.  Synoptical 
Charts  applied  to  Military  Subjects.  The  Service  of  Quick*firing 
Guns  in  Coast  Defense.  The  Ancient  Defenses  of  the  Isle  of 
Wight, 

November  and  December.  The  Employment  of  the  5-lb, 
B.  L.  Howitzer.  Deductions  from  some  Field  Artillery  Practice, 
With  the  International  Field  Force  in  Crete,  1897,  Experiences 
of  the  Field  Battery,  R.  A,,  in  the  Malakaiid  and  Bunerwal  Ex- 
peditions. 


BIBLIOGRAPHIC   NOTES. 


235 


RUSSIAN  NAVAL  MAGAZINE, 

October,  1899.  Actions  of  Individual  Ships  off  Santiago. 
Mixed  Naval  Expeditions*  Admiral  Farragut.  Principles  of 
Organization  of  Naval  Forces.  Extension  of  the  Principles  of 
the  Geneva  Convention  to  Naval  War.  In  the  Malakoff  Redoubt, 
The  Lower  Bosphorus  Current,  the  Gulf  Stream  and  the  Bora. 
Critical  Discussion  of  the  Plan  for  Raising  the  Sunken  Ironclad 
Gangout,  submitted  by  the  Neptune  Company  of  Swreden, 
Trials  of  the  English  Ironclad  Canopus.  The  Cruiser  Barham. 
The  Gunboat  Thistle.  The  Destroyers  Coquette,  Cheerful,  and 
Spiteful.  An  Order  for  Twelve  Destroyers  for  the  British  Fleet. 
Launch  of  the  French  Cruiser  Amiral  Gueydon.  Launch  of  the 
German  Gunboat  Tiger.  Launch  of  the  Italian  Cruisers  Varese 
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HIGH  EXPLOSIVES  IN  NAVAL  WARFARE. 
By  P.  R.  Alger,  Professor  of  Mathematics,  U,  S.  Navy, 


One  who  gives  the  matter  any  consideration  must  be  struck 
by  the  fact  that  the  effects  of  high  explosives  are  greatly  exag- 
gerated, not  only  in  the  popular  mind,  but  almost  universally. 

The  idea  that  such  public  buildings  as  the  Capitol  at  Wash- 
ington»  and  the  Houses  of  Parliament  at  London,  can  be  de- 
stroyed by  the  explosive  carried  on  the  person  of  an  anarchist, 
can  hardly  gain  the  credence  of  an  intelligent  man,  although 
such  is  tJie  apparent  behef  of  many  newspaper  %vriters,  but  the 
equally  unfounded  idea  that  a  battleship  can  be  destroyed  by  a 
high  explosive  shell  meets  with  common  acceptance.  I  have 
heard  officers  of  our  own  navy  argue  against  the  building  of 
targe  armored  vessels  on  the  ground  that  the  coming  use  of  high- 
explosive  shell  will  render  them  worthless,  and  the  Navy  Depart- 
ment is  deluged  with  letters  from  all  over  the  country,  and  from 
abroad,  proposing  schemes  for  firing  high  explosive  shell,  the 
writers  invariably  claiming  that  a  single  shell  on  their  system 
will  destroy  an  enemy's  ship.  Moreover,  this  opinion  is  appar- 
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ently  held  by  numerous  writers  of  authority.  For  example^  Mr. 
H.  W.  Wilson,  in  his  interesting  book,  **  Ironclads  in  Action/' 
says,  referring  to  the  dynamite  cruiser  Vesuvius:  '*  The  per- 
fecting of  the  pneumatic  gun  would  be  the  death-knell  of  the 
battleship,  and  it  is  hard  to  see  what  protection  could  be  devised 
against  its  bolts,"  The  same  writer  speaks  disparagingly  of  the 
use  of  above -water  torpedoes  on  cruisers,  considering  them  a 
greater  danger  to  the  vessel  carrying  them  than  to  her  opponent, 
and  that  this  view  is  quite  generally  held  in  our  navy  is  shown 
by  the  outspoken  statements  of  commanding  officers  and  their 
requests,  in  some  instances,  to  the  Department,  for  permission 
to  have  the  torpedoes  removed  from  the  vessels  under  their 
command. 

Under  these  circumstances  I  have  thought  that  it  might  be  of 
interest  to  present  to  the  readers  of  the  Institute  the  conclusions 
which  I  have  formed  in  regard  to  the  value  of  high  explosives 
in  naval  warfare,  though  I  fear  that  these  opinions  are  too  con- 
trary to  those  commonly  held  to  command  ready  acceptance. 

In  the  first  place,  it  is  well  to  try  to  form  a  clear  idea  of  just 
what  an  explosion  is,  and,  for  our  practical  purposes,  we  may 
properly  say.  that  an  explosion  is  the  sudden  conversion  of  a 
solid  or  liquid  substance  into  gases  of  high  temperature.  But 
there  are  diflferent  orders  of  explosion,  depending  entirely  upon 
the  rapidity  of  this  conversion.  If  you  set  fire  to  a  mass  of  gun- 
powder in  the  open  air  it  explodes,  but  the  process  of  its  con- 
version into  gases  is  so  slow  that  before  it  is  completely  con- 
sumed the  gases  have  expanded  and  occupy  a  much  larger  vol- 
ume than  did  the  original  powder.  If,  on  the  contrary,  you 
detonate  a  block  of  guncotton  by  means  of  fulminate  of  mer- 
cury; you  thereby  instantaneously  convert  the  guncotton  into 
gases  which,  having  no  time  to  expand  during  their  formation, 
occupy  only  the  same  volume  the  original  solid  did.  In  each 
case  the  process  is  the  same,  but  the  difference  in  the  time 
element  produces  a  vast  difference  in  effects.  Tlie  explosion  of 
low  order,  such  as  that  of  gunpowder,  producing  an  effect  like  a 
push,  where  the  explosion  of  a  high  order,  such  as  the  detonation 
of  guncotton,  produces  an  effect  like  a  blow  on  the  immediately 
surrounding  objects.  Now  what  we  mean  by  a  high  explosive 
is  an  explosive  which  can,  by  proper  means,  be  detonated,  or 
instantaneously,  before  it   has  time  to  expand,  converted  into 
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g)asest  and  a  very  important  question  to  consider  is,  how  do  the 
effects  of  such  high  explosives,  when  detonated,  compare  with  the 
effects  of  gpanpowder? 

First,  however,  let  us  see  what  other  differences  exist  between 
high  explosives  and  gunpowder,  besides  the  pecuHar  capacity  of 
the  fortner  to  be  detonated,  and,  also,  what  differences  there  are 
between  the  principal  high  explosives  themselves  which  have  led 
to  the  unanimous  selection  of  guncotton  for  naval  uses. 

In  what  follows  the  term  density  of  charge  refers  to  the  ratio 
between  the  weight  of  an  explosive  and  the  volume  of  the  space 
in  which  it  is  contained.  If  an  explosive  occupies  a  space  which 
an  equal  weight  of  water  would  just  fill,  it  is  said  to  have  a  density 
d  charge  of  unity,  or  since  27.73  ^^hic  inches  of  water  weigh  one 
pound,  we  say  that  the  density  of  charge  is  one  when  the  explo- 
sive occupies  a  space  of  27.73  cubic  inches  per  pound.  If  there 
be  4x27,73  cubic  inches,  or  110.92  cubic  inches,  to  each  pound 
of  explosive,  we  say  the  density  of  charge  is  %,  etc 

Now,  gunpowder  burned  in  a  closed  chamber  at  a  density  of 
charge  of  ^^  gives  a  pressure  of  10  tons  per  square  inch,  while 
guncotton  burned  at  the  same  density,  by  reason  of  the  much 
greater  volume  of  gases  produced,  gives  39  tons  per  square  inch, 
and  at  a  density  of  charge  of  unity,  while  gunpowder  gives  42 
tons  per  square  inch,  guncotton,  if  contained  in  an  unyielding 
chamber,  would  give  over  400  tons  per  square  inch.  But  it  has 
been  proven  experimentally  that  the  products  of  detonation  do 
not  differ  sensibly  from  those  of  simple  combustion  in  a  closed 
vessel  with  high  density  of  charge.  Moreover,  experiments  have 
shown  that  the  velocity  of  propagation  of  detonation  is  about 
1000  meters  per  second  for  nitroglycerine,  3000  to  4000 
meters  for  dynamite,  and  5000  to  7000  meters  per  second 
for  gTincotton,  Imagine,  then,  a  cubic  foot  of  guncotton^ 
ha\ing  a  density  equal  to  that  of  water,  detonated  by 
a  fulminate  capsule  placed  on  its  top.  In  aftiga  P^^  ^^  ^ 
second  from  the  beginning  of  the  resulting  conversion  of  the 
cubic  foot  of  solid  into  gas,  it  will  have  all  been  converted  into 
gas,  which,  before  it  expands,  exerts  a  pressure  of  over  400  tons 
per  square  inch  in  all  directions.  Such  an  enormous  pressure 
must  evidently  produce  the  deformation,  rupture,  and  pulveriza- 
tion of  materials  placed  in  contact  with  the  explosive.  No  con- 
taining ve^cl  could  possibly  be  made  to  resist  guncotton  deto- 
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nated  in  its  own  volume,  unless  the  weight  of  the  explosive  were 
so  small  that  the  surface  in  contact  with  it  conducted  off  its  heat 
rapidly  enough  to  prevent  full  development  of  its  explosive  force. 
Of  course,  as  its  volume  is  diminished,  the  surface  of  the  cham- 
ber would  have  a  greater  and  greater  ratio  to  the  weight  of 
explosive  it  contained,  and  consequently  would  more  and  more 
decrease  the  force  of  the  explosion  by  the  absorption  of  its  heat, 
but  the  effect  of  the  detonation  of  any  reasonable  quantity  of  gun- 
cotton  in  a  closed  chamber  of  its  own  volume,  must  inevitably 
shatter  and  pulverize  the  containing  walls.  With  gunpowder, 
on  the  other  hand,  there  is  no  difficulty  in  constructing  containing 
vessels  which  it  cannot  rupture,  as  instanced  by  our  armor-piercing 
shell,  which  have  to  be  loaded  with  a  more  powerful  explosive 
than  powder  in  order  to  be  burst 

The  difference,  then,  between  detonated  guncotton  and  ex* 
ploded  gunpowder  is  not  only  in  the  instantaneous  conversion 
into  gas  of  the  first  and  the  comparatively  slow  conversion  of 
the  latter,  but  also  in  the  greater  volume  of  gas  given  off  by  the 
former.  One  pound  of  gunpowder  produces  7740  cubic  inches 
of  gases  at  atmospheric  pressure  and  0°  C,  while  one  pound  of 
guncotton  produces  23,810  cubic  inches  of  gases,  or  three  times 
as  much,  under  the  same  conditions,  about  14  cubic  feet  against 
about  4J^. 

Comparing  guncotton  with  nitroglycerine,  next,  we  find  the 
latter  somewhat  the  more  powerful,  giving  off  a  less  volume  of 
gases,  but  at  a  higher  temperature,  and  also,  on  account  of  its 
higher  density,  being  capable  of  confinement  in  smaller  space 
than  an  equal  amount  of  guncotton. 

Guncotton,  however,  is  much  preferable  for  naval  use  to  uitro- 
glycerine,  dynamite,  or  any  other  of  the  high  explosives,  on  ac- 
count of  its  stability  and  safety  in  the  wet  state »  and  the  fact  that 
it  cannot  be  detonated  except  by  fulminate  of  mercury.  Most 
high  explosives,  and  especially  nitroglycerine  compounds,  can  be 
detonated  by  shock  or  heat;  guncotton  cannot  be.  It  can  be 
set  on  fire;  though,  when  w*et,  this  is  almost  impossible,  but  it 
only  bums  freely  unless  strongly  confined.  If  confined  and  set 
on  fire,  of  course  the  pressure  rises  until  the  surrounding  walls 
yield,  and  if  they  are  strong,  an  explosion  is  the  result,  but  numer* 
ous  experiments  have  shown  that  for  the  detonation  of  gun- 
cotton  nothing  but  fulminate  of  mercury  will   serve.     When 
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wet,  guncoiton  of  good  quality  will  keep  indefinitely,  with  abso- 
lutely no  change  in  characteristics.  In  this  state,  or  when 
frozen,  it  can  be  detonated  by  the  use  of  a  primer  of  dry  gun- 
cotton  which  is  itself  detonated  by  fulminate.  No  other  means 
of  detonating  wet  or  frozen  guncotton  than  by  this  combination 
of  dry  guncotton  and  fulminate  has  yet  been  found.  Moreover, 
when  wet,  guncotton  is  almost  completely  inert* 

That  it  is  possible  to  explode  wet  guncotton  under  peculiar 
circumstances  we  have  abundant  evidence,  but  it  is  only  under 
special  conditions  that  this  can  occur,  and  as  these  are  well  set 
forth  and  explained  in  the  Report  of  Her  British  Majesty's  In* 
spector  of  Explosives  in  1881,  I  shall  quote  from  them  as  follows: 

"  It  may  at  first  sight  appear  remarkable  that  an  explosion  of 
wet  tonite  should  be  possible.  But  apart  from  the  well-known 
fact  that  guncotton  (of  which  tonite  is  only  a  variety)  is  fre- 
quently employed  in  the  wet  state,  the  initiative  explosion  being 
established  by  a  detonator  and  small  primer  of  dry  guncotton, 
we  have  the  evidence  of  a  not  inconsiderable  number  of  acci- 
dental explosions  of  this  class  of  material  in  a  wet  state  as  evi* 
dence  that  such  accidents  are  possible. 

*'  In  1878  no  less  than  eight  explosions  of  wet  tonite  during 
pressing  occurred  at  these  works;  in  1879,  there  was  another 
similar  explosion,  and  another  in  i88o>  and  there  have  been 
four  (exclusive  of  the  present  one)  during  the  present  year 

**  Then  we  have  had  two  accidents  at  the  Government  Factory 
at  Waltham  Abbey — one  in  1873,  and  one  in  1877;  one  at  the 
Royal  Laborator>%  Woolwich,  in  1875;  and  the  ignition  of  a  wet 
guncotton  slab  while  sawing  at  the  same  place  in  1877.  There 
were  also  at  one  time  not  unfrequent  accidents  of  this  sort  at 
Stowmarket;  and  from  some  documents  which  have  been  fur- 
nished to  me  through  the  courtesy  of  M,  Maurouard,  Inspector- 
General  of  *  Poudres  et  Salpetres '  in  France,  it  appears  that 
three  explosions  have  occurred  during  the  pressing  of  wet  gun- 
cotton  at  the  factory  at  Moulin  Blanc,  viz.:  on  the  4th  Sep- 
tember, 1878;  nth  July,  1879;  and  8th  September,  1879. 

"  All  these  accidents  may  no  doubt  be  referred  to  the  same 
primary  cause,  although  brought  about  perhaps  in  different  ways 
in  each  instance.  On  this  subject,  I  will  quote  the  explanation 
which  we  offer  in  our  Annual  Report  for  1878,  in  special  connec- 
tion with  the  eight  wet  tonite  accidents  of  that  year — 
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"  *  This  cause  may  be  stated  to  be  that  some  small  portion  of 
the  guncotton  is,  during  the  process  of  pressing  or  sawing, 
exposed  to  the  heating,  and,  therefore,  drying  influence  of  fric- 
tion or  pressure.  If  the  friction  or  pressure  be  of  such  a  char- 
acter, or  be  so  maintained  upon  any  portion  of  the  guncotton, 
as  to  dry  the  particles  upon  which  it  is  exerted  suflSciently  to 
render  them  inflammable,  the  continuing  friction  or  pressure 
will,  as  the  next  step,  establish  the  actual  inflammation  of  the 
particles.  In  the  case  of  the  guncotton  which  took  fire  in  the 
process  of  sawing^  it  is  reasonable  to  suppose  that  some  dry  or 
nearly  dry  guncotton  sawdust  had  accumulated  under  the  bed  of 
the  saw,  or  in  the  immediate  neighborhood  of  the  point  where 
the  inflammation  became  first  established,  and  this,  in  its  turn, 
caught  fire  and  produced  the  accident.  In  the  cases  of  accidents 
in  the  pressing  of  wet  guncotton,  whether  in  hydrauHc  or  steam 
presses,  or  in  the  charging  of  a  shell,  if  we  once  assume  an  igni- 
tion of  a  particle,  the  resulting  explosion  can  be  easily  accounted 
fon  Tlie  heat  generated  by  the  burning  of  the  ignited  particles 
would  gradually  dry  the  contiguous  portions,  and  the  inflamma- 
tion would  extend  with  progressive  energy  until  the  pressure  of 
the  accumulating  gases  overpowered  the  resistance  of  the  press, 
or  shell  or  piston,  and  (in  the  absence  of  some  safety-valve  or 
easier  method  of  escape)  determined  the  violent  disruption  of  the 
containing  case.  As  to  how  the  undue  friction  becomes  first 
established,  that  is  a  point  which  would  have  to  be  determined 
for  each  case  separately*  It  may  arise  from  two  metal  surfaces 
with  only  particles  of  guncotton  between  them  bearing  upon 
one  another,  in  consequence  of  some  defect  in  the  original  con- 
struction of  the  machine  or  tool,  or  from  failure  in  their  applica- 
tion; or,  it  may  be  due  to  the  presence  of  some  grit  or  other  rigid 
substance  upon  one  of  the  metal  surfaces  with  only  a  small  por- 
tion of  guncotton  interposed.  But  however  the  accident  may 
originate  in  each  particular  instance,  it  is,  we  believe,  beyond  a 
question  that  the  rationale  of  such  accidents  is  to  be  found  in  the 
explanation  which  we  have  given  above.  And  it  is  important 
to  call  particular  attention  to  this  class  of  accident  and  nature 
of  risk,  because  there  is  too  common  a  tendency  to  assume  that 
so  long  as  substances  of  this  sort  are  wet,  nay«  that  even  if  they 
have  been  at  any  time  wetted,  they  remain  harmless  until  they 
have  been  formally  dried,  and  thus  precautions  which  would 
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certainly  not  be  neglected  with  the  dry  explosive  are  deemed 
unnecessary  so  long  as  the  material  is  in  what  is  assumed  to  be 
a  damp  condition,  while  arrangements  which  may  be  necessary 
for  preventing  any  portion  of  the  infiammable  substance  from 
resuming  its  inflammable  condition  during  the  operations  of 
manufacture  are  overlooked  or  disregarded/ 

**  It  will  be  observed  that  this  explanation  involves  no  suggestion 
of  a  detonatjve  explosion  having  occurred,  it  simply  assumes 
inflammation  first  of  one  particle  and  then  in  very  rapid  succes- 
sion of  other  particles,  and  when  such  inflammation  becomes 
established  under  pressure  and  the  gases  are  unable  to  escape, 
an  explosion  is  not  only  a  natural  but  a  necessary  consequence. 
Where,  as  in  the  case  of  the  slab  of  wet  guncotton  which  ignited 
during  sawing,  the  gases  resulting  from  this  inflammation  are 
free  to  escape,  the  result  is  confined  to  ignition  only  and  does  not 
proceed  to  explosion."* 

The  foregoing  quotation  is  important  because  of  the  very 
common  belief,  especially  among  those  accustomed  to  the  hand- 
ling of  guncotton,  that  it  will  stand  anything  if  wet.  It  is  true 
that  wet  guncotton  can  only  be  exploded  by  the  combined  use 
of  dry  guncotton  and  fulminate;  it  cannot  be  set  on  fire  even, 
while  wet — but  it  must  never  be  forgotten  that  it  is  possible  to 
dry  and  then  explode  guncotton  by  a  single  action.  For  ex- 
ample, wet  guncotton  will  stand  almost  any  pressure  slowly 
applied,  but  apply  a  very  high  pressure  very  suddenly,  and  the 
resulting  heat  may  first  dry  and  then  explode  it.  It  is  also  im- 
ponant  to  point  out  that  there  is  a  great  difference  in  gun- 
cottons  with  different  percentages  of  moisture.  For  instance, 
guncotton  containing  15  per  cent  of  w^ater  or  less  can  be 
detonated  by  fulminate  of  mercury  atone,  but  if  it  contains  18 
per  cent  or  over,  it  requires  a  dry  primer  as  well  as  the  fulminate. 
Again,  perfectly  dry  guncotton  will  be  detonated  with  certainty 
by  2.83  grains  of  fulminate  in  close  contact  with  it,  but  if  only 
atmospherically  dried,  it  takes  5  grains  for  certain  detonation. 


•  It  was  not  long  after  the  writing  of  this  paper  that  the  explosion  of 
severa]  pounds  of  guntotton  saturated  with  water,  while  being  pressed 
inio  a  r2*inch  shell  at  Dupont's  Smokeless  Powder  Works,  resulted  in 
the  tamentabte  death  of  that  accomplished  ordnance  ofHcer,  Capt.  Sidney 
Stuart  of  the  U.  S,  Army* 
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Other  interesting  facts  about  guncotton  are  the  following: 

A  dry  primer  detonated  in  close  contact  with  wet  guncotton 
will  detonate  any  quantity  of  the  latter,  however  large  and  how- 
ever wet.  Saturation,  instead  of  lessening,  seenis  to  increase  the 
effect  of  detonated  guncotton*  No  increase  of  violence  can  be 
obtained  by  increasing  the  quantity  of  fulminate  or  of  dry  gun- 
cotton.  A  mass  of  wet  guncotton  will  have  just  as  great  an 
effect  when  exploded  by  a  3-ounce  dry  primer  and  a  3-gTain 
fulminate  igniter,  as  if  10  pounds  of  dry  cotton  and  100  grains 
of  fulminate  were  used  to  initiate  the  detonation.  Close  contact, 
however,  is  essential  when  such  small  quantities  are  used;  the  j 
grains  of  fulminate  must  not  be  separated  from  the  dry  cotton 
by  more  than  the  very  thinnest  film  of  metal,  and  the  dry  cotton 
must  have  the  same  close  relation  lo  the  wet  guncotton.  No 
confinement  of  either  wet  or  dry  guncotton  is  needed  for  deto- 
nation, nor  does  confinement  add  in  the  least  to  the  violence  of 
their  explosion  when  detonated. 

Guncotton  then,  on  account  of  its  good  qualities,  having  been 
adopted  by  all  nations  as  the  high  explosive  for  naval  warfare, 
we  have  to  consider  to  what  uses  it  is  put  and  whether  it  can 
advantageously  be  used  in  other  ways. 

Undoubtedly,  in  its  present  use  for  torpedoes  and  for  destroy- 
ing obstacles  of  all  sorts,  it  is  much  superior  to  gunpowder.  As 
a  submarine  mine  it  will  do  the  work  of  twice  or  three  times  its 
weight  of  gunpowder,  and  by  means  of  two  or  three  small  blocks 
of  it,  heavy  chains,  steel  rails,  booms  or  other  similar  obstructions, 
can  be  cut  in  two,  where  they  would  be  uninjured  by  large  pow- 
der charges.  But  there  is  one  use  for  high  explosives  in  naval 
warfare  which  is  not  yet  developed,  but  upon  the  development 
and  towards  the  introduction  of  which  into  general  use  thousands 
of  people,  mostly  cranks,  but  still  many  intelligent  and  sensible 
people,  are  laboring.  I  refer  to  the  use  of  these  explosives  as  the 
bursting  charge  of  shells,  and  it  is  especially  to  the  consideraiion 
of  whether  or  not  such  shell  would  be  more  effective  than  the 
projectiles  in  present  use,  and,  if  so,  how  much  more  effective, 
that  I  shall  now^  ask  your  attention. 

What  has  already  been  said  has  shown  the  first  and  funda* 
mental  difference  between  the  effects  of  detonated  guncotton  and 
of  exploded  gunpowder  in  ordinary  iron  or  steel  shell  filled  with 
them.     In   the  first   case,   the  shell   is   much   more   completely 
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shattered  and  its  small  pieces  are  propelkd  with  greater  velocity 
than  in  the  second  case.  It  is  this  action  which  makes  the  shell 
or  bomb  containing  high  explosive  so  destructive  when  detonated 
in  a  crowd  of  people;  there  are  so  many  more  pieces  than  w^ould 
be  given  by  a  powder-exploded  shell  that  more  people  are  killed 
or  w^ounded* 

But  granting  the  fact  that  the  high  explosive  produces  a  much 
more  destructive  effect  upon  materials  in  close  contact  with  it, 
we  have  to  consider  how  its  action  upon  its  less  immediate  sur- 
roundings compares  with  that  of  powder.  The  following  experi- 
ment, made  at  the  N.  P.  G.»  illustrates  this  point.  Two  similar 
wooden  chambers  were  built,  each  lo  feet  square  and  8  feet 
high,  with  6- inch  timber  posts  at  corners,  sunk  2J/2  feet  in  the 
ground;  other  5-inch  posts  at  the  middle  of  the  sides,  also  sunk 
^ J4  feet  in  the  ground ;  cross-timbers  at  top,  bottom  and  middle  of 
these  posts  and  secured  to  them  by  6-inch  iron  spikes,  and  sides 
and  top  from  2  inches  to  3  inches  thick  securely  nailed  to  the 
framework.  In  one  of  these  a  4-inch  forged  steel  shell  filled  with 
2^  pounds  of  shell  powder  was  burst,  and  in  the  other  a  similar 
shell  filled  with  1.9  pounds  of  guncotton.  In  each  case  the  shell 
was  placed  on  a  block  of  oak  i  foot  square  and  2  feet  7  inches 
long,  in  the  center  of  the  floor  of  the  chamber ;  a  square  yard  of 
cotton  sheeting  was  hung  on  the  wall  5  feet  away,  and  an  old 
sheepskin  sponge  head  was  placed  6  feet  above  and  directly  over 
the  shell.  The  result  of  the  powder  explosion  was  as  follows: 
The  oak  block  had  a  small  dent  where  the  base  of  the  shell  stood ; 
the  cotton  sheeting  took  fire;  part  of  the  wool  was  blown  off 
the  sponge  head  but  not  set  on  fire;  the  chamber  itself  was  badly 
wrecked:  its  rear  wall  was  forced  outward  bodily  and  pierced  with 
five  holes;  the  three  sides  and  door  were  blown  out  and  badly 
spKntered*  some  pieces  being  blown  25  feet  away;  the  heavy  door 
was  blown  10  feet  away  and  fell  on  its  face,  pierced  in  two  places; 
the  sides  were  badly  splintered  and  broken  up,  many  planks  show- 
ing marks  of  small  pieces  of  shell;  the  front  half  of  the  heavy 
roof  was  hfted  and  fell  on  top  of  the  rear  half,  one  plank  being 
lodged  in  a  tree  near  by;  the  largest  piece  of  the  shell  found 
weighed  4  pounds;  some  pieces  struck  the  roof,  and  had  the 
bytlding  stood  it  was  evident  that  the  dispersion  of  fragments 
would  have  been  found  to  cover  a  large  area  in  all  directions. 

The  result  of  the  detonation  of  the  guncotton  shell  was  as  fol- 
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lows:  The  oak  block  was  split;  nothing  was  set  on  fire;  the 
chamber  was  but  little  damaged;  there  was  one  hole  in  the  rooE; 
the  back  was  blown  outward  bodily,  as  in  the  powder  explosioDj 
and  had  17  small  holes  in  it;  one  side  had  a  piece  4x7  feet 
blown  out  of  it,  pierced  by  4  holes,  and  its  remaining  area  had 
14  holes  in  it;  the  front  was  pierced  by  19  holes;  a  small  panel 
in  the  door  was  either  blown  out  or  carried  away  by  a  fragment ; 
the  left  side  was  pierced  by  12  holes. 

Thus  we  see  illustrated  the  peculiar  difference  in  effect  of  the 
two  explosives — the  guncotton  produces  much  more  violent 
local  effects;  breaks  the  shell  into  more  numerous  fragments, 
and  projects  them  with  greater  velocity;  but  its  racking  effect 
is  much  less  than  that  of  the  powder;  the  energy  of  the  high 
explosive  is  much  the  greater;  but  it  expends  itself  largely  in 
rending  and  shattering  materials  in  close  contact  with  itself. 

There  would  not,  then,  seem  to  be  any  special  advantage  to 
be  gained  by  the  use  of  a  high  explosive  as  the  bursting  charge 
of  common  shell  of  small  caliber.  In  order  to  detonate  such 
shell,  fulminate  igniters  are  absolutely  necessary,  and  if  wet  gun- 
cotton  is  used,  a  dry  primer  is  also  necessary.  It  is  evident, 
on  the  face  of  the  thing,  that  of  a  shell  containing  a  high  explosive 
coupled  with  a  detonator  of  five  or  more  grains  of  fulminate  of 
mercury  is  a  much  more  dangerous  article  to  handle  and  fire 
than  is  an  ordinary  powder  shell,  and  to  justify  the  use  of  the 
former  in  place  of  the  latter,  considerably  greater  destructive 
effect  must  be  demonstrated.  But  this  does  not  exist  und^ 
ordinary  circumstances  of  naval  warfare.  The  high  explosive 
shell  of  small  caliber,  if  fitted  with  an  ordinary  detonator,  will 
explode  harmlessly  outside  a  ship's  plating,  or,  at  the  best,  after 
partly  penetrating  it,  in  which  latter  case  a  great  part  of  the  frag* 
ments  would  be  harmless.  If,  on  the  other  hand,  fitted  with 
a  delayed  action  detonator,  which  is  perfectly  feasible,  and 
made  strong  enough  to  penetrate  moderately  thick  plating,  the 
capacity  of  the  shell  is  thereby  reduced  and  the  small  quantity 
of  high  explosive  which  it  contains  will  be  unlikely  to  cause  any 
greater  damage  than  would  result  from  the  same  shell  filled 
with  powder;  if  it  burst  in  a  group  of  men,  it  will  probably 
injure  more,  but  its  general  effect  will  be  less.  It  is  important 
to  understand  in  this  connection,  that  if  a  shell  is  not  strong 
enough,  or  has  not  energ>'  enough  to  get  through  plating,  the 
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fact  that  it  detonates  on  impact  will  not  add,  but  rather  will 
detract,  from  its  effect.  For  example,  there  were  fired  several 
years  ago  at  the  N,  P.  G,  a  number  of  6-inch  guncotton  shells, 
aod  one  of  them  against  a  7-inch  armor-plate.  The  plate,  which 
was  of  nickel'Stee!,  was  set  up  on  edge  and  supported  by  timber 
struts  from  the  rear,  being  very  much  less  strongly  held  than 
it  would  have  been  on  a  ship's  side.  The  shell,  weighing  78 
pounds  and  containing  12  pounds  of  guncotton,  including  the 
dry  primer,  struck  about  2  feet  from  bottom  and  3  feet  from 
edge,  where  the  plate  was  6  inches  thick^  with  a  velocity  of 
1225  f.  s.,  and  detonated  on  impact,  being  broken  into  innumer- 
able small  fragments.  The  plate  itself  was  neither  knocked 
down,  cracked,  nor  injured  in  any  way,  except  for  a  few  scratches 
and  a  slight  depression  made  by  the  point  of  the  shell.  In  fact, 
I  was  satisiied  at  the  time  that  an  empty  cast-iron  shell  with 
same  striking  energy  would  have  done  fully  as  much  damage, 
and  probably  more. 

We  may  conclude,  then,  at  least  as  far  as  shell  of  small  caliber 
are  concerned,  that  to  be  of  any  real  value  in  naval  warfare, 
they  must  be  strong  enough  to  go  through  the  plating  they  are 
likely  to  be  fired  at,  and  that,  if  so,  their  destructive  effect  would 
be  but  very  slightly,  if  at  all,  increased  by  loading  them  with  a 
high  explosive,  instead  of  with  ordinary  black  powder. 

When,  however,  we  extend  our  inquiry  to  the  field  of  large- 
caliber  shell,  and  especially  such  shell  as  are  designed  to  carry 
very  large  quantities  of  high  explosives,  we  are  met  by  the  fact 
that  this  field  is  but  ill-explored.  Almost  nothing  is  known  of 
the  effects  of  such  shell,  and  it  has  been  hitherto  almost  wholly 
from  the  study  of  the  results  of  accidental  explosions  that  we 
have  been  able  to  judge  them.  Now  there  are  two  theories, 
so  to  speak,  upon  which  the  use  of  high  explosives,  as  the  burst- 
ing charges  of  large  shell,  may  be  advocated.  You  may  say: 
a] though  it  is  desirable,  viewing  the  extent  to  which  ships  are 
covered  with  armor,  to  make  all  large-caliber  shell  of  sufficiently 
thick  walls  to  at  least  penetrate  the  thin  armor,  4-inch,  5-inch 
or  6-inch,  of  an  opponent,  still  the  effect  of  such  shell,  loaded 
with  a  high  explosive,  will  be  vastly  greater  than  if  loaded  %vith 
powder.  Or,  second,  you  may  say:  let  us  not  try  to  pierce  the 
armor  of  an  opponent,  but  rather  let  us  throw  against  him 
such  huge  masses  of  high  explosive  that  he  will  be  destroyed 
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by  their  detonation;  his  sides  blown  in  and  his  crew  killed  by 
the  concussion.  The  second  of  these  is,  of  course,  the  theory 
usually  held.  To  combat  the  first  theory  we  must  show  that 
to  substitute  20,  30  or  40  pounds  of  high  explosive  with  a 
detonator,  for  about  an  equal  weight  of  gunpowder,  will  not 
cause  any  marked  increase  in  the  destructive  effect  of  the  explo- 
sion of  a  large-caliber,  thick-walled  shell.  To  combat  the  second 
theor>\  we  must  show  that  the  effects  of  the  detonation  of  200, 
300  or  even  400  pounds  of  a  high  explosive  on  the  outside  of  a 
ship,  would  be  by  no  means  so  terrific  as  is  usually  imagined. 

Let  us  see,  first,  what  past  experience  can  tell  us  of  the  effects 
of  the  explosion  of  moderate  quantities  of  high  explosives. 

On  February  26,  18S4,  an  infernal  machine*  containing  21 
pounds  of  dynamite,  about  the  equivalent  of  the  same  weight 
of  dry  guncotton,  was  detonated  in  the  baggage-room  of  Vic- 
toria Station,  at  London.  This  station  was  a  wooden  structure, 
with  light  wooden  parti t ion s^  and  was  very  much  damaged, 
especially  in  the  vicinity  of  the  place  of  explosicm,  but  the  local 
effect  is  well  illustrated  by  the  fact  that  the  brick  wall  of  the 
London,  Chatham  and  Dover  Station  adjoining  was  uninjured. 
This  wall,  18  inches  thick,  was  separated  2  feet  4  inches  from 
the  light  wooden  side  of  the  Victoria  Station,  and  the  explosive 
was  about  3  feet  inside  the  latter  station,  so  that  it  was  only 
from  5  to  6  feet  from  the  brick  wall.  Similar  infernal  machines 
had  been  placed  at  the  same  time  in  the  Charing  Cross,  the 
Paddington^  and  the  Ludgate  Hill  stations,  but  they  all  failed 
to  explode. 

On  March  15,  1883,  an  infernal  machine  containing,  probably, 
28  pounds  of  dynamite,  was  exploded  at  the  Government  Offices 
in  Whitehall,  London,  The  explosive  had  been  placed  on  the 
sill  of  a  window,  inside  the  stone  balustrade  of  a  room  near  the 
center  of  the  basement  floor  of  the  building,  which  is  4  stories 
high  and  of  about  280  feet  front  Practically  all  the  windows 
over  this  whole  front  were  broken  by  the  concussion,  but  the 
serious  damage  was  but  slight.  The  official  report  says:  '*  But 
the  structural  effects  of  any  importance  were,  it  will  be  observed, 
of  an  essentially  local  character,  having,  in  fact,  been  limited 
to  the  room  and  balustrade  where  the  explosion  occurred;  to 
some  slight  cracking  of  the  masonry  above  and  on  either  side, 
and  to  the  injury  to  the  floor  of  the  room  immediately  above. 
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If  the  intention  was  *  to  blow  up  ^  the  Government  Offices,  the 
result  fell  almost  ludicrously  short  of  the  cDnception." 

In  1884  Commander  Folger  made  a  series  of  experiments  at 
the  N-  P.  G.  to  determine  the  effects  of  high  explosives  against 
the  sides  or  decks  of  ships,  Tlie  following  are  extracts  from 
his  report  on  tlie  subject.  First,  as  regards  the  explosion  of 
dynamite  against  vertical  plating; 

**  In  this  experiment  two  targets  were  used.  The  first  consisted 
of  nine  i-inch  wrought-iron  plates  secured  by  nine  i-inch  bolts 
to  20  inches  of  live-oak  backiog^  which  last  was  well  braced 
in  the  usual  manner* 

*'  This  target  did  not  by  any  means  represent  in  its  capacity 
for  resistance  the  side  of  a  modern  armor-clad,  the  plating  being 
laminated,  and  the  separate  sheets  greatly  weakened  by  numer- 
ous perforations.  They  had  been  manufactured  as  flooring 
plates  of  a  monitor's  turret^  the  holes  serving  for  purposes  of 
ventilation.  The  bolting,  also,  was  defective,  being  insufficient 
in  quality,  in  weight,  and  of  poor  material. 

**  Two  hundred  and  sixty-five  pounds  of  dynamite  were  ex- 
ploded In  close  proximity  and  in  contact  with  this  target  in  ten 
successive  charges,  varying  in  weight  from  5  pounds  to  75 
pounds. 

"  The  injury  done  the  target  was  hardly  noticeable  after  70 
pounds  had  been  exploded  at  the  same  point  in  six  successive 
chargeSj  and  was  limited  to  an  inappreciable  indentation  of  the 
plating,  the  rupture  of  one  bolt  at  a  defective  weld,  and  a  slight 
springing  back  of  the  structure. 

"  With  the  50-pound  charge  the  indent  deepened  to  3  inches 
with  a  diameter  of  2  feet  6  inches.  Five  bolts  were  broken, 
and  the  plates  bending  forward  were  slightly  separated  at  the 

'*  With  the  charge  of  75  pounds  (in  contact,  as  were  all  charges 
above  20  pounds),  the  indent  w^as  deepened  to  7>4  inches,  in- 
cluding the  spring  outward  of  plate  edges,  with  a  diameter  of 
3  feet.  Four  bolts  retained  fair  holding  power.  The  structure 
had  sprung  back  2  inches,  and  had  recovered  itself  in  the  elastic 
«mrtb.  The  middle  upright  of  the  backing  was  somewhat  shat- 
tered. The  outer  plate  was  cracked  a  distance  of  2  feet  at  the 
indent  in  the  lines  of  the  perforations, 

"  While  the  target  was  considered  as  not  having  sustained  vital 
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injury,  its  weak  constniction,  in  particylar  as  regards  bolting, 
was  apparent,  and  its  condition  unsuitable  for  the  prosecution 
of  the  experiments  with  still  heavier  charges.  The  plating  was 
therefore  removed,  the  injured  backing  timber  replaced,  and 
the  bracing  strengthened  by  a  second  series  of  support, 

*'  As  plating,  eleven  ^-inch  sheets,  which  having  been  manu- 
factured for  the  sides  of  an  armored  vessel,  possessed  a  slight 
crown,  were  secured  to  the  backing,  using  fourteen  1.5-inch 
bolts  of  wrought  iron.  The  plates  were  likewise  somewhat 
weakened  by  old  bolt-holes,  though  less  than  those  of  the  pre- 
vious target.  The  completed  structure »  however,  though  stiU 
deficient  in  strength,  represented  more  nearly  the  conditions 
sought  for. 

**  A  charge  of  100  pounds  of  dynamite,  suspended  as  in  all 
previous  cases  of  contact  so  that  its  weight  assisted  the  bear- 
ing pressure,  and  with  outside  ignition — 85  grains  of  fulminate 
in  two  primers^ — was  exploded  against  the  target  with  the  fol- 
lowing results: 

*'  Depth  of  indent,  2j.^  inches;  diameter,  2  feet  The  edges  of 
the  plates  at  the  ends  were  sprung  forward  about  2  inches,  strip- 
ping the  beveled  bolt-heads  through  the  outer  plate.  The  back- 
ing structure  had  spnmg  back  about  2  inches,  and  had  recov- 
ered itself.     None  of  the  plates  were  cracked. 

'*  In  all  of  the  previous  experiments  the  bed  logs  and  earth 
in  front  of  the  target  were  shattered  and  torn,  a  hole  in  the 
latter  of  a  depth  of  perhaps  3  feet  being  made  at  the  explosion 
of  the  charge  of  100  pounds*  It  being  apparent  that  the  angle 
between  the  ship's  side  and  the  water  surface  offered  conditions 
favorable  to  the  development  of  more  violent  action  of  the 
gases,  a  structure  representing  the  water  surface — a  i-inch  plate 
upon  logs— was  built  up  to  the  level  of  the  center  of  the  target, 
and  a  charge  of  75  pounds  was  pressed  firmly  into  the  angle, 
and  exploded,  again  using  two  primers  containing  85  grains  of 
fulminate, 

*'  The  effects  of  this  charge  were  notably  more  decided  than 
those  of  the  preceding  one  of  greater  weight,  the  indent  being 
deepened  to  ^yi  inches,  and  the  backing  and  bracing  consid- 
erably racked  and  strained.  The  injuries,  however,  could  not 
be  considered  as  vital,  and  the  target  was  left  standing  without 
repairs  of  any  description  for  further  experiments.    The  water- 
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surface  structure  was,  of  course,  demolished,  the  iron  plate  be- 
ing blown  to  fragments  and  the  logs  almost  pulverized* 

**  The  conclusion  to  be  drawn  from  the  results  obtained  is,  that 
a  modem  armor-clad  vnW  not  receive  material  injury  by  the  ex- 
plosion in  superficial  contact  with  iron  over  water  plating  of 
very  large  charges  of  dynamite," 

Second,  as  regards  the  explosion  of  guncotton  on  horizontal 
plating: 

"In  constructing  the  target  for  this  experiment,  an  endeavor 
was  made  to  represent  the  strength  of  2  inches  of  steel  suitably 
supported, 

**  Three  perforated  wrought-iron  plates,  similar  to  those  already 
described  in  the  dynamite  experitnents,  were  joined  firmly 
together,  using  eight  i-inch  bolts.  The  three-fold  plate  thus 
formed  was  bolted  to  heavy  timbers  distant  from  each  other 
about  4j4  feet*  Two  i-inch  bolts  were  placed  at  each  end,  pass- 
ing nearly  through  the  timber.  To  eliminate,  as  far  as  might 
be,  the  effects  of  the  perforations,  sheets  of  j^^mch  iron  were 
inserted  on  each  side  of  the  middle  plate,  while  a  third  was 
placed  upon  the  target  to  receive  the  charge.  There  was  thus 
a  total  strength  (nearly)  of  jj^  inches  of  iron. 

"Twenty-five  pounds  of  wet  guncotton  were  exploded  upon 
this  target,  using  for  ignition  (placed  above)  20  ounces  of  dry 
cotton  with  85  grains  of  fulminate. 

'*  A  hole,  7  by  8  inches,  about  one-half  the  area  of  the  base  of 
the  charge,  was  blown  through  all  plates  with  the  effects  of  the 
explosion  reaching  a  depth  of  about  18  inches  in  the  rather 
friable  earth  beneath.  The  bend  of  the  plates  extended  to  the 
timbers,  without  starting  the  bolts,  with  a  depth  of  about  7j4 
inches," 

Recently  the  Ordnance  Department  of  the  army  made  the 
following  experiments  at  Sandy  Hook;  A  i2-tnch  steel  shell, 
containing  78  pounds  of  emmensite,  was  suspended  vertically 
with  its  point  in  contact  with  a  horizontal  j-inch  steel  plate 
resting  upon  timbers  about  2  feet  apart  on  the  ground.  Sand- 
bags were  piled  around  so  as  to  enclose  shell  and  plates.  The 
delonatiofi  of  this  shell  produced  practically  no  effect  upon  the 
plate,  but  the  sideways  blast  was  very  violent,  throwing  the 
sand-bags  in  all  directions  and  to  considerable  distances^ 

A    similar   shell    loaded    with    smokeless    rifle  powder,   sus- 
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pended  in  the  same  way,  and  exploded  by  simple  ignition,  pro- 
duced fully  as  much  efifect  as  the  emmensite  shell,  and  in  neither 
case  were  the  results,  except  as  regards  greater  fragTnentation 
of  the  shell  itself*  any  greater  than  would  have  resulted  from 
a  black  powder  charge. 

All  of  these  examples  lead  to  the  same  conclusion — ^that  the 
effects  of  the  detonation  of  moderate  quantities  of  high  ex- 
plosives are  very  great  as  far  as  immediate  surroundings  are 
concerned,  but  are  comparatively  slight  otherwise.  In  the  cases 
of  the  infernal  machines  and  of  Capt.  Folger's  experimentSp 
the  high  explosive  charges  were  not  confined  in  strong-walled 
shellj  and,  consequently,  their  energies  were  not  expended  in 
shattering  such  shell,  and  they  did  more  damage  to  surround- 
ing objects  than  would  otherwise  have  been  the  case.  The 
army  test  of  I2*inch  shell,  first  loaded  with  emmensite  and 
detonated,  and  then  loaded  with  powder  and  exploded  by  igni- 
tion, gave  a  more  direct  comparison  than  we  have  elsewhere, 
and  this  surely  does  not  indicate  any  greatly  increased  destruc- 
tive effect  from  the  high  explosive.  The  truth  is,  that  people 
underestimate  the  violence  of  gunpowder  shell  explosions,  and 
exaggerate  the  others. 

What  the  effects  produced  by  bursting  a  13-inch  forged  steel 
shell  with  gunpowder  are,  may  be  judged  from  the  following 
test  made  at  the  N.  P.  G.  in  May,  1895: 

A  closed  triangular  chamber  7}^  feet  high  was  made  with  three 
armor-plates  as  the  sides,  18  inches,  18  inches  and  12  inches 
thick  respectively,  and  the  two  former  weighing,  with  their 
backings,  about  43  tons  each.  The  two  perpendicular  sides  of 
this  triangle  were  15  and  7J^  feet  long  respectively,  and  the 
short  side  was  formed  by  the  12-inch  plate,  which  was  securely 
backed  and  supported  by  heavy  braces  and  stmts  from  behind. 
The  shell,  loaded  with  53  pounds  of  ordinary  sheH  powder,  w^^as 
placed  on  its  side  on  a  ij^-inch  plate  about  4  feet  square  on 
the  ground  in  the  middle  of  the  triangular  space.  The  top  of 
the  enclosed  space  was  covered  by  three  3-inch  plates,  each 
10^  X  5  feet,  placed  side  by  side.  On  explosion,  the  shell 
burst  into  many  pieces,  sixty  being  recovered,  amounting  in 
weight  to  three-quarters  of  the  total  One  of  the  43-ton  sides 
of  the  chamber  was  moved  bodily  to  the  left,  its  outer  end 
8  feet  and  its  inner  end  3  feet;  the  other  43-ton  side  was  moved 
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•^mlily  one  foot  to  the  right;  the  three  covering  plates,  which 
weighed  3  tons  each,  were  thrown  into  the  air,  one  landing 
6  feet  away  on  top  of  the  adjoining  butt,  a  second  faUing  back 
outside,  and  the  third  falHng  back  inside  the  space  enclosed  by 
the  vertical  armor- plates.  The  ij4-inch  plate  on  which  the 
shell  rested  was  dished  all  over  its  surface,  the  greatest  amount 
being  8  inches,  and  a  piece  16  x  6  inches  was  sheared  off  its 
side.  The  heavy  armor-plates  were  dented  in  several  places  by 
fragments  of  the  shell,  but  otherwise  uninjured.  Considering 
the  foregoing,  I  think  we  may  fairly  reach  the  same  conclu- 
sions in  regard  to  a  large-caliber  shell  of  ordinary  capacity  as  in 
the  case  of  the  smaller  shell,  namely^  that  to  be  effective  they 
must  be  made  strong  enough  to  get  through  the  ship's  side  be- 
fore they  break  up  or  are  burst,  and  that  if  so  made  the  charges 
of  high  explosive  which  they  will  contain,  amounting  to  about 
the  same  weight  as  if  of  black  powder,  while  breaking  them 
into  more  pieces,  will  yet  not  have  a  sufficiently  superior  de- 
structive effect,  if  any  more  so,  to  justify  their  use  instead  of 
shell  loaded  with  black  powder.  If  the  shell  breaks  up  on  the 
plating,  the  detonation  of  its  charge  will  be  comparatively 
harmless,  and,  since  a  very  large  part  of  the  area  of  modem 
battleships  is  covered  with  armor,  this  renders  it  desirable  to 
make  the  walls  of  the  13-inch,  our  largest  shell,  so  thick  as  to 
reduce  its  capacity  to  about  50  pounds  of  powder.  This  shell 
will  go  through  6-inch  armor  whole  and,  consequently,  will  be 
effective  over  almost  the  entire  area  of  an  opposing  ship,  but 
to  load  it  with  guncotton  and  a  detonator  would,  in  my  opinion, 
not  render  it  sufficiently  more  destructive  than  when  loaded 
with  black  powder  to  justify  incurring  the  additional  risk  to 
our  own  ships.  The  premature  detonation  of  such  a  shell 
loaded  with  guncotton  would  undoubtedly  disable  the  gun 
and  almost  certainly  put  a  turret  out  of  action,  while  the  pre- 
mature explosion  of  such  a  shell  loaded  with  powder  would 
have  no  injurious  effects  whatever.  On  the  other  hand,  the 
only  gain  from  the  use  of  the  guncotton  bursting  charge  would 
be  a  somewhat  greater  number  of  pieces  from  the  burst  shell 
with  a  correspondingly  increased  probability  of  killing  and 
wounding  mea  exposed  to  its  pieces*  Whether  loaded  with 
powder  or  with  guncotton,  the  shell  would  be  harmless  if  it 
struck  armor  which  it  could  not  penetrate,  and  in  case  it  did 
18 
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penetrate  the  plating  and  burst  inside  the  ship,  the  structural 
damage  done  by  the  high  explosive  would  not  be  greater  but 
rather  less  than  that  done  by  the  powden 

It  shouJd  be  clearly  understood  that  this  is  a  question  of 
expediency  only;  undoubtedly  we  can  load  our  ordinary  shell 
with  guncotton  and  fire  them  with  reasonable  safety  from 
our  ordinary  guns  with  the  moderate  velocities,  and  we  don't  do  it 
merely  because  we  don't  think  it  desirable,  not  because  we  are 
waiting  for  some  one  to  invent  a  way  to  do  it.  The  trouble  is 
that  the  disadvantages  outweigh  the  advantages^  The  only 
advantage  is  greater  fragmentation  of  the  shell  when  it  bursts, 
while,  on  the  other  side,  are  the  disadvantages  of  greater  cost, 
greater  danger  in  using,  and  greater  necessity  for  care  to  pre- 
vent accident  or  deterioration.  The  powder  shell,  after  being 
loaded  and  fused,  is  perfectly  safe  and  needs  no  looking  after, 
but  if  you  use  guncotton  you  must  be  always  on  the  lookout 
to  see  that  the  main  charge  is  kept  wet,  and  that  the  detonator 
is  kept  perfectly  dry;  then  you  must,  for  safety  and  ease  of 
examination,  keep  your  dry  primers  and  your  fulminate  sepa- 
rate, so  that  each  shell  must  be  prepared  just  before  firing;  then 
the  detonating  fuse,  with  the  delay-action  arrangements  neces- 
sary to  prevent  harmless  explosion  before  penetration,  is  not 
only  expensive,  but  much  more  liable  not  to  function  properly 
than  is  the  simple  percussion  fuse  of  the  powder  shell.  Finally, 
as  regards  danger,  while  we  say  it  is  reasonably  safe  to  fire 
moderate  charges  of  wet  guncotton  with  properly  arranged 
detonators,  yet  we  must  not  forget  that  any  shell  may  explode 
prematurely.  Now,  if  the  powder  shell  explodes  in  the  gun^ 
it  does  nothing  more  than  perhaps  scratch  the  bore,  but  if  the 
guncotton  shell  detonates  in  the  gun,  it  will  probably  destroy 
it  Suppose,  for  example,  an  obstruction  in  the  bore,  which 
checks  the  shell  up  a  little  in  its  motion,  this  is  exactly  as  if  it 
struck  the  enemy*s  side  and,  therefore;  if  the  detonator  func- 
tions properly  you  at  once  have  a  premature  detonation. 

It  seems  evident  that  to  justify  incurring  these  disadvantages 
there  must  be  shown  a  far  greater  gain  in  efficiency  than  I  have 
been  able  to  find  exists,  and,  therefore,  I  am  forced  to  conclude 
that  the  use  of  detonative  charges  of  high  explosives  in  ordi- 
nary shell  is  undesirable.  For  armor-piercing  shell,  which  can- 
not be  burst  by  powder,  it  is  of  course  desirable  to  use  an  ex- 
plosive that  will  break  them  up  after  their  passage  through 
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armor,  but  the  capacity  of  such  shell  is  so  small  that  any  delay- 
action  detonator  would  leave  no  room  for  explosive^  and  so  we 
must  be  content  not  to  detonate,  but  simply  ignite  their  charges 
by  the  ordinary  fuse. 

One  more  word  about  the  safety  of  firing  ordinary  shell 
loaded  with  high  explosives,  and  I  am  done  with  them.  The 
springs  and  air-cushions  and  other  devices  for  lessening  the 
shock  of  firing  on  the  explosive  charge  are  utterly  useless; 
indeed,  they  are  worse  than  useless »  for  in  many  cases  they 
would  really  increase  the  danger  of  premature  explosion;  the 
only  precaution  to  take  is  not  to  have  too  long  a  column  of  the 
explosive;  it  is  its  own  inertia,  setting  it  back  and  compressing 
its  rear  layers,  that  is  the  danger,  and  the  greater  the  weight 
borne  on  the  rear  layer  the  more  likely  it  is  to  explode.  Cush- 
ioning can  do  no  good  for  the  reason  that  the  maximum  pres- 
sure does  not  come  onto  the  explosive  until  the  shell  has 
moved  several  calibers,  before  which  time  any  practicable  spring 
would  have  been  compressed  to  its  limit,  so  that  just  when  the 
cushioning  is  most  needed  it  is  not  there. 

All  the  foregoing  must  be  understood  as  applying  to  shell 
of  ordinary  capacity.  We  have  yet  to  consider  the  advantages 
and  disadvantages  of  using  high  explosives  in  special  shell  of 
very  large  capacity; 

In  a  paper  which  I  had  the  honor  of  reading  before  the  War 
CoHege  some  time  since,  on  the  subject  of  probable  future 
developments  of  ordnance,  after  staling  an  opinion  similar  to 
the  foregCMng.  I  said  in  conclusion :  **  In  other  words,  the  only 
possibility  with  the  high-explosive  shell  is  to  use  as  great  a 
weight  of  explosive  as  can  be  safely  thrown,  to  provide  means 
for  its  detonation  on  impact,  and  to  trust  to  the  effects  of  such 
a  detonation  outside  the  ship."  "  How  destructive  these  effects 
would  be  we  do  not  know,  but  for  my  own  part  I  believe  they 
are  greatly  overestimated/^ 

In  a  succeeding  paper  I  shall  describe  some  experiments 
which  have  been  made  on  this  subject,  and  endeavor  to  show 
tlial  the  use  of  high-explosive  shell,  even  with  the  largest  admis- 
sible bursting  charges^  is  not  desirable. 


II. 

In  my  preceding  paper  I  endeavored  to  show  that  the  use 
of  a  high  explosive  as  the  bursting  charge  of  shell  of  ordinary 
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dimensions  and  capacity  was  undesirable,  as  not  affording  suf- 
ficiently greater  destructive  power  to  justify  the  greater  risk 
incurred  in  its  use.     My  conclusions  were  as  foUaws: 

(1)  The  effect  of  the  explosion  of  a  shell  of  ordinary"  dimen- 
sions and  capacity  outside  a  ship,  by  reason  of  its  being  unable 
to  penetrate  the  plating  which  it  strikes,  is  practically  nil, 
whether  it  be  loaded  with  powder  or  with  a  higff  explosive, 

(2)  Consequently  it  is  very  desirable  to  make  shell  sufficiently 
strong,  which  means  thick*walled,  to  penetrate  the  plating  of  an 
opposing  vessel  without  breaking,  so  as  to  burst  inside  hen 

(3)  Such  thick-walled  shell,  when  loaded  with  a  high  explo- 
sive, are  more  dangerous  to  handle  and  fire,  and  are  very  little, 
if  any,  more  destructive  in  their  effects  than  if  loaded  with 
gunpowder. 

(4)  Consequently,  if  anything  is  to  be  really  gained  by  the 
use  of  high  explosive  shell,  it  must  be  by  means  of  shell  of  very 
large  capacity,  or  what  have  been  aptly  called  ''  torpedo  shell" 

In  this  paper,  then,  I  shall  consider  the  popular  theory  that 
overwhelmingly  destructive  effects  will  be  produced  by  the 
detonation  of  very  large  charges  of  high  explosive  against,  or 
even  near,  a  ship. 

Much  less  is  known  of  the  field  of  serious  damage  which 
would  result  from  the  detonation  of  300  or  more  pounds  of 
gun  cotton  than  of  that  which  smaller  charges  would  cause. 
Experiments  have  shown  that  the  effects  of  say  50  pounds  of 
guncotton  are  extremely  local,  but  perhaps  the  explosion  of 
500  pounds  would  be  a  ver>*  different  matter,  and  it  was  on 
account  of  this  lack  of  knowledge  founded  upon  actual  experi- 
ence that  the  Bureau  of  Ordnance  undertook  the  experiments 
with  the  Gathmann  shell,  which  I  shall  now  refer  to. 

But  first  let  us  examine  the  results  of  a  great  accidental  ex- 
plosion of  which  we  have  detailed  information,  and  see  how 
far-reaching  its  effects  were.  I  refer  to  the  famous  Stowmarket 
explosion,  which  took  place  at  the  guncotton  works  of  that 
name  in  England,  on  August  11,  1871, 

On  this  occasion,  13^^  tons  of  dry  guncotton  exploded,  and 
as  there  had  been  a  few  years  before  an  explosion  of  about  51 
tons  of  black  powder  at  Erith,  the  official  report  compares  the 
results  of  the  two  explosions  and  points  out  the  comparatively 
local  effect  of  the  guncotton. 
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The  13J4  tons  of  guncotton  which  exploded  at  Stowmarket 
was  stored  in  three  small  wooden  magazines,  side  by  side,  14 
feet  apart,  and  only  separated  from  each  other  by  brick  walls. 
The  noise  of  the  explosion  was  heard  30  miles  and  the  shock 
was  felt  7  miles.  Some  windows  were  broken  4  miles  away, 
aJid  some  window-frames  and  sashes  up  to  about  one  mile  away. 
Slight  material  damage  was  done  at  distances  from  one -quarter 
to  three-quarters  of  a  mile  away,  but,  as  a  general  rule,  not 
beyond  450  to  500  yards.  Wooden  cottages  of  very  light  con- 
stni«tion  were  seriously  injured  at  a  distance  of  from  300  to 
400  yards  from  the  seat  of  the  explosion,  and  the  brick  factory 
buQdings,  at  distances  varying  from  20  to  50  yards,  were  prac- 
tically destroyed.  In  the  fall  of  the  factory  buildings  a  num- 
ber of  people  were  killed  and  wounded,  the  total  of  casualties 
being  24  killed  and  50  injured.  There  is,  however,  no  record 
of  death  or  injury  to  any  person  from  the  effect  of  concussion 
inerely.  It  is  stated  in  the  official  report  on  the  explosion,  that 
a  man  standing  on  the  railway,  76  yards  from  the  magazines 
which  exploded,  was  blown  over  a  hedge  and  stripped  of  all  his 
clothes,  but  was  uninjured.  The  crater  of  this  explosion  was 
35  yards  by  22  yards  long,  9  to  10  feet  deep.  The  cause  of  the 
explosion  was  almost  conclusively  proved  to  be  the  presence 
of  acid  in  the  guncotton,  probably  due  to  careless  manufacture, 
though  perhaps  to  malice.  A  secondary  explosion  of  several 
hundredweight  of  dry  guncotton  took  place  while  an  attempt 
was  being  made  to  remove  it  from  the  ruins  of  a  store-house 
in  which  it  had  been  kept  and  which  had  been  overthrown  and 
&ct  on  fire  by  the  first  or  main  explosion.  This  produced  a 
crater  7^  x  8  yards  by  3  to  4  feet  deep.  Terrible  as  the  results 
ot  this  tremendous  explosion  appear,  I  cannot  doubt  that  its 
effects  upon  such  a  structure  as  that  of  a  modern  steel  ship 
would  have  been  insignificant  except  at  very  close  range.  The 
forces  which  will  overthrow  light  wooden  or  brick  walls  are 
insignificant  compared  with  those  which  a  steel  ship  will  with- 
stand. Of  course,  people  in  the  open,  or  at  open  ports,  and 
near  enough  to  be  struck  by  the  rush  of  heated  gases  produced 
by  an  explosion,  will  be  either  burned  to  death  or  killed  by  the 
dynamic  effect  of  the  blow,  but  one  must  be  very  close  to  be  in 
danger  of  this*  Far-reaching  destruction  can  only  result p  if  at 
all,  from  the  concussive  effect  of  the  air-wave  which  is  propa- 
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gated  from  the  seat  of  the  explosion.  Take,  for  instance,  the 
detonation  of  300  pounds  of  guncotton,  which  would  occupy  a 
spherical  space  of  about  one  fool  radius.  When  the  gases,  rush- 
ing outward  in  all  directions,  occupy  a  space  of  20  feet  radius, 
they  will  have  expanded  8000  times,  and  if  confined  in  such  a 
space,  would  exert  a  pressure  of  only  one  atmosphere.  Of 
course,  the  dynamic  energy  of  the  gases  at  20  feet  from  the 
center  of  such  an  explosion  is  still  great,  and  they  would  do 
more  damage  than  the  mere  static  pressure  indicates,  but  the 
illustration  shows  how  rapidly  they  lose  their  force  as  they 
expand.  But  independent  of  and  prior  to  any  direct  effect  of 
the  expanding  gases,  the  enormous  presstu^e  caused  by  their 
almost  instantaneous  production  gives  an  impulse  to  the  air, 
something  like  a  sound-wave,  which  transmits  the  initial  pres- 
sure in  all  directions.  It  is  this  wave  of  intense  compress u re, 
followed  by  expansion,  which  breaks  windows,  etc.,  even  miles 
away  from  an  explosion.  Unfortunately,  but  little  is  really 
known  in  regard  to  the  intensity  of  the  effects  of  this  air-wave, 
Within  the  rather  limited  field  of  the  direct  action  of  the  gases 
of  explosion,  it  is  not  possible  to  draw  any  exact  line  between 
their  mechanical  effects  and  those  of  the  air-wave,  and  although 
we  know  that  all  really  distant  effects  are  due  to  the  air-wave, 
almost  nothing  is  known  of  how  serious  such  effects  are  as 
regards  human  life. 

Granting  that  at  10  feet  or  even  a  less  distance  from  the  ex- 
plosion of  300  pounds  of  guncotton,  the  direct  action  of  the 
gases  would  be  withstood  by  the  side  of  a  steel  cruiser,  what 
would  be  the  effect  upon  people  behind  that  side?  If  the  ports 
were  open,  tlie  inrush  of  heated  gases  might  be  sufficient  at  so 
short  a  distance  to  destroy  life;  but  supposing  that  there  were 
no  opening  in  the  side;  could  the  shock  injure  people  behind  it? 
It  is  almost  inconceivable  to  me  that  injury  should  be  done  to 
people  completely  sheltered  by  rigid  plating  as  long  as  such 
plating  is  not  broken  through  or  down,  but  I  have  found  that 
it  is  not  an  uncommon  opinion  that  the  shock,  or  concussive 
effect  of  an  explosion,  can  be  transmitted  through  an  unyielding 
obstacle  and  injure  people  behind  it.  This  was  one  of  the  ob- 
jections urged  a  few  years  ago  to  the  Holland  submarine  boat 
project.  It  was  said  that  the  explosion  of  its  own  torpedo,  even 
at  such  a  distance  as  not  to  injure  its  hull,  would  yet  disable  its 
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occupants.  Experiments  made  at  the  torpedo  station,  how- 
ever, completely  disproved  this.  A  Lay  torpedo  shell,  28  feet 
long  hy  3  feet  diameter,  built  of  about  )^-ioch  iron  plating  and 
containing  animals,  was  suspended  15  feet  below  the  surface, 
and  mines,  consisting  of  81  pounds  of  dry  guncotton,  also 
submerged  15  feet,  were  detonated  at  various  distances  varying 
from  305  feet  to  80  feet*  The  last  explosion,  at  80  feet,  bent 
in  the  plating  of  the  boat  at  several  places,  but  in  no  case  were 
the  animals  injured,  and  it  was  apparent  that  a  further  increase 
in  the  severity  of  the  shock  would  simply  result  in  breaking 
through  the  plating  and  so  killing  the  animals  by  drowning. 

From  our  experiences  up  to  this  point,  then,  we  could  safely 
conclude  that  to  do  serious  damage  to  a  ship,  or  to  her  crew, 
by  the  detonation  of  a  high  explosive  in  the  air  outside  the 
ship's  plating,  it  would  be  necessary  to  use  a  sufficiently  large 
weight  of  the  explosive  to  actually  blow  in  the  plating,  and  that 
such  moderate  weights  of  gun  cot  ton  as  had  been  tried,  up  to 
100  pounds,  had  shown  but  trifling  effects  of  this  sort.  It 
remained  to  be  determined,  then,  by  actual  test,  how  serious 
would  be  the  effects  of  the  largest  charges  of  guncotton  which 
would  be  likely  to  be  used  in  shell,  and  when  Mr,  Louis  Gath- 
mann,  of  Chicago^  presented  to  the  Department  his  very  in- 
genious plan  for  firing  extraordinarily  large  charges  of  gun- 
cotton  from  powder  guns,  it  was  decided  to  give  his  ideas  a  test 
and  at  the  same  time  to  find  out  whether  or  not  such  shell  would 
have  the  destructive  effect  generally  supposed. 

Mr.  Gathmann's  plan  was  to  construct  his  shell  with  a  very 
strong  head  and  very  thin  walls;  the  rotating  band  to  be  at 
the  bourrelet,  or  junction  of  head  and  body  of  shell;  the  outside 
diameter  of  body  to  be  considerably  less  than  the  diameter  of 
bore  of  gun,  so  that  the  powder  gases  would  surround  and  press 
upon  the  shell;  and  the  base  of  the  shell  to  be  closed  only  by  a 
gas-tight  plunger  or  piston.  By  this  construction,  the  shell 
being  filled  with  wet  guncotton,  the  powder  pressure  would  be 
transmitted  by  the  movable  base-plug  and  the  wet  guncotton 
to  the  inner  walls  of  the  shell,  exactly  balancing  the  powder 
pressure  on  the  outside  of  the  shell  walls,  and,  consequently, 
theoretically,  the  shell  walls  could  be  made  as  thin  as  one  pleased 
without  risk  of  their  being  either  burst  or  collapsed.  Thus, 
instead  of  having  to  put  90  per  cent  of  the  total  weight  of  the 
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projectile  into  the  steel  body  in  order  to  have  it  strong  enough 
to  stand  being  fired  from  a  guti  with  high  velocity,  Mr.  Gath*] 
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mann  proposed  to  put  only  60  per  < 
per  cent  in  the  form  of  explosive. 

There  were  just  two  weak  points  in  the  foregoing  theory: 
1,  The  powder  pressure  in  a  large  gun  is  by  no  means  uniform 
throughout  the  chamber;  on  the  contrary,  from  the  moment  the 
Chiq;c  is  ignited  the  gases  are  rushing  to  and  fro,  producing 
^XGtsics  of  pressure  now  here  and  now  there,  and,  consequently, 
a  very  thin-walled  shell  might  easily  be  broken  up  in  the  gun^ 
notwithstanding  the  arrangement  for  producing  equal  pressures 
in&ide  and  outside  its  walls.  2.  The  entire  propelhng  pressure 
0ti  the  base  ol  the  shell  was  transmitted  through  the  wet  gtin- 
cotton,  and»  consequently,  if  wet  guncotton  could  be  exploded 
by  such  a  pressure  as  was  used  in  the  gun,  the  Gathmann  shell 
would  be  a  failure. 

ITie  first  difficulty  was  overcome  by  making  the  shell  of  very 
S^oag  mttterial — nickcl*steel  forgings — and  their  successful 
optntioiw  as  bj  as  this  point  was  concerned,  was  demonstrated 
by  firing  ivk^  ot  them  filled  with  water. 

As  to  the  s^cotid  point,  as  we  knew  wet  guncotton  would 
stand  almost  any  dowty^pplied  pressure^  and  as  the  charge 
of  the  shell  was  to  be  of  saturated  guncotton  put  in  copper 
WWIt  vid  with  all  intevstic^  filled  witli  water  so  as  to  com- 
fiklify  fill  the  shell  cmwitj^  we  felt  raasoiiablf  sore  that  the 
du^cr  o(  prematuit^  exfMkm  wo^M  not  be  greai.  As  the 
aequel  proretL  however,  lias  source  oC  iluicer  was  underesti- 
wMtd. 

Tlie  gwa»  iiP|ittmscd  toi  tbe  test  of  the  natti«*a«i  sheQ, 
a  t^^mk  »*a  fotg«iC»  bQi«4  lifed  mmi  ckanliaed  like  a  12- 
incii  swa.  and  tefi^r  ^  u-incli  btwck  MCLtawiwn  fiaed  in  a 
hmety  ttcel  forsuic  Miewtd  0«tr  im  rear  end    It  was  calculated 
to  Mai  ttt  Mftwaal  ptesw^  nt  abiMl  m  io«s  per  aifaare  inch  i 

stood  very^ 
aiwcli  more  milMai  bwstNc. 

tla  $MI  tmmimA  fewa  j^  m  sm  iMflit  of 
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didi  In  the  first  attempts  to  explode  one  of  these  shells  the 
necessity  for  close  contact  between  the  primer  and  the  main 
charge  was  well  illustrated.  In  the  primer  case  a  strong 
diaphragm  had  been  fitted  separating  the  one-half  pound  of  dry 
from  the  three  pounds  of  slightly  wet  guncotton,  and  the  one-half- 
inch  steel  walls  of  the  primer  case  separated  the  entire  detona- 
ing  arrangement  from  the  main  charge  of  the  shell  Tlie  result 
of  the  first  attempt  to  explode  one  of  the  shells  by  electricity^ 
using  35  grains  of  fulminate  in  the  center  of  the  one-half  pound 
of  dry  guncotton  was  as  follows;  There  was  a  very  mild  explo- 
sion, scarcely  audible  at  the  bomb-proof  near  by ;  the  head  of  the 
shell  was  ruptured,  a  number  of  pieces  being  found  in  the 
%icinlty;  the  forward  copper  case  containing  wet  guncotton  was 
torn  and  its  contents  scattered  all  about;  and  the  main  body  of 
the  shell  containing  the  remaining  four  copper  cases  of  wet  gun- 
cotton  was  pushed  some  ten  or  twelve  feet  from  its  original 
position.  Evidently  the  one-half  pound  dry  primer  had  deto- 
nated, but  had  merely  set  on  fire  the  three  pounds  of  wet  gun- 
cotton,  separated  from  it  by  the  diaphragm,  and  the  combined 
force  had  nearly  ruptured  the  front  end  of  the  shell  without  ex- 
ploding or  setting  on  fire  the  main  charge  of  wet  guncotton. 

A  second  attempt  was  then  made  with  a  shell  having  the 
diaphragm  separating  the  wet  and  dry  parts  of  the  detonating 
primer  removed.  The  results  were  practically  the  same  as  be- 
fore, the  head  of  shell  ruptured  and  the  main  body,  with  its 
charge,  thrown  a  few  feet  to  the  rear,  sliding  along  the  ground. 

To  prove  that  these  results  were  entirely  due  to  the  separa- 
tion of  detonator  and  main  charge  by  the  walls  of  the  primer 
case,  and  not  to  any  lack  of  strength  or  sensitiveness  in  the 
guncotton,  one  of  the  copper  cases  containing  71  pounds  of 
wet  guncotton,  and  taken  out  of  the  shell  which  had  just  failed 
to  function,  was  exploded  on  a  live  oak  block  14  x  16  x  1 5  inches 
long,  by  means  of  a  one-pound  dry  primer  and  a  service  igniter 
of  35  grains  of  fulminate  placed  on  top  of  it.  The  result  was 
perfect  detonation,  and  the  complete  disappearance  of  the  oak 
block,  not  a  recognizable  portion  of  it  being  found.  The 
results  other  than  this,  however,  were  almost  nil. 

The  next  experiment  made  was  with  a  shell  having  the  walls 
of  its  primer  case  perforated  by  ten  holes,  each  about  ij4  inches 
in  diafneter;  so  as  to  allow  a  more  direct  action  of  the  primer 
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upon  the  main  charge  of  wet  gun  cotton.  The  dry  guncotton 
in  the  primer  was  also  increased  to  10  ounces  instead  of  8  as 
before,  and  the  primer  case  was  fitted  with  a  cover  of  tin  sheet- 
ing to  keep  the  water  from  entering  from  the  shell  body  and 
drowning  the  dry  primer.  The  igniter,  as  before,  was  35  graini 
of  fulminate  of  mercury,  exploded  by  electricity  from  a  bomb- 
proof. The  shell  was  placed  on  its  side  on  the  beach,  between 
two  screens  constructed  as  follows :  Three  uprights  8x12 
inches  were  let  into  the  ground  about  3  feet  each  and  supported 
from  the  rear  by  braces  10  feet  long  and  6  inches  square.  To 
these  uprights  were  secured,  each  by  six  Ij4-inch  bolts,  sted 
plates  about  13  feet  long  by  7  feet  wide  and  J^  of  an  inch  thick. 
These  screens  were  50  feet  apart,  facing  each  other,  and  the 
shell  was  15  feet  from  one  and  35  feet  from  the  other.  On  fir- 
ing there  was  complete  detonation,  A  hale  in  the  ground 
14  X  9  feet  and  lyi  feet  deep  was  the  principal  result  One  small 
fragment  of  the  shell  had  been  driven  through  each  of  the 
screens,  and  other  fragments  had  struck  them,  making  only 
slight  dents.  The  plates  were  not  bent,  displaced  or  injured  in 
any  other  way.  Only  a  few  fragments  of  the  shell  itself  were 
found  and  these  were  small,  showing  how  completely  it  had  been 
destroyed.  A  very  slightly-built  wooden  Fatrine  standing  on 
the  sea-wall,  93  feet  from  the  shell,  and  with  nothing  interposing 
between  them,  was  only  injured  by  the  explosion  to  the  extent 
of  having  two  or  three  of  its  boards  displaced  by  being  pulled 
off  from  the  nails  holding  them  to  the  framework. 

The  trifling  effects  of  this  detonation  of  a  shell  containing  320 
pounds  of  guncotton  was,  I  need  hardly  say,  a  complete  sur- 
prise to  most  of  those  present.  That  a  light  screen,  in  no  way 
approaching  in  strength  the  side  of  a  steel  cruiser,  and  only  15 
feet  away  from  the  explosion,  should  be  uninjured  was  rather  a 
damper  to  the  enthusiasm  of  people  who  prophesied  the  destruc- 
tion of  a  ship  by  a  single  one  of  such  shells*  It  was  said,  how^ever, 
that  even  granting  the  experiment  to  show  only  extremely  local 
effects  from  the  explosion,  yet  these  effects  were  tremendotis 
upon  objects  in  contact  with  the  explosive,  and  as  the  idea  was 
to  explode  the  shell  by  impact  against  an  enemy's  ship,  it  by  no 
means  followed  that  such  an  explosion  would  be  comparatively 
harmless.  It  was  still  claimed  that  no  armor-plate,  however 
strong  and  well  backed,  could  withstand  the  explosion  of  such 
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a  shell  in  actual  contact  with  it  According^ly  it  was  determined 
to  make  one  further  experiment  to  test  this  point. 

The  plate  used  was  the  ballistic  test-plate  which  had  repre- 
sented the  Kearsarge's  side  armor,  and  was  of  nickel-steel,  face- 
hardened,  backed  with  I2«inch  oak  and  two  J/^-inch  skin  plates, 
weighing  28  tons  in  all.  It  was  7^  feet  high  by  16  feet  long, 
and  of  a  thickness  tapering  from  i6j^  inches  at  top  to  9j4 
inches  at  bottom.  This  plate  was  placed  against  an  ordinary 
^rget  structure,  but  not  tied  to  it  in  any  way,  and  other  armor- 
plates  were  placed  at  right  angles  to  each  end  of  it  to  confine 
fragments.  The  shell,  containing  307  pounds  of  wet  guncotton 
and  a  primer  of  8  ounces  dry,  2  pounds  nearly  dry,  and  35  grains 
fulminate,  was  suspended  by  ropes  so  that  it  lay  horizontally 
against  the  plate  and  along  its  middle  line.  It  also  had  a  light 
wood  blocking  support.  The  detonation  was  perfect  so  far  as 
could  be  judged  by  the  character  of  the  report  and  results,  but 
only  CQtnparatively  trifling  damage  was  done.  The  surface  of 
the  plate  was  scarred  and  roughened  as  if  it  had  been  partly 
fused,  for  a  length  of  about  5  feet  and  a  width  of  8  inches  abreast 
the  suspended  position  of  the  shell,  and  there  was  some  very 
slight  flaking  from  the  surface  near  the  old  shot  holes.  A  hole 
was  made  in  the  ground  along  the  front  of  the  plate  about  3j4 
feet  deep,  and  partly  as  a  result  of  this,  and  partly,  perhaps,  by 
rebound  from  its  supports,  the  plate  was  swung  away  from  its 
original  position,  one  end  leaving  the  target  structure  about 
2  feet  Two  i-inch  steel  plates  on  the  ground  below  the  pro- 
jectile were  broken  up  and  their  pieces  driven  into  the  ground 
and  dispersed  about  the  vicinity.  The  side  of  the  shell  itself 
next  the  plate  was  flattened  out  and  burned  into  a  ragged  sheet 
5  feet  long  by  8  inches  wide,  practically  fitting  into  the  fused 
portion  of  the  plate,  but  detached  and  falling  to  the  ground. 
The  remainder  of  the  shell  was  dispersed  in  very  small  frag- 
ments. 

The  armor-plates  at  the  sides  were  practically  unchanged  in 
position,  and  the  effect  upon  surrounding  objects,  such  as  a  lot 
of  oak  blocking  on  the  ground  40  or  50  feet  away,  was  very 
much  less  than  would  have  been  that  of  the  blast  of  a  12-inch 
or  13-inch  gun  fired  with  its  muzzle  at  the  point  of  explosion  of 
the  guncotton  shell. 

To  observe  the  effect  upon  animal  life,  four  chickens  had  been 
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placed  in  different  positions.  One  on  the  ground  behind  the 
center  of  the  plate  and  one  foot  from  its  backing.  This  chicken 
was  entirely  uninjured,  and  upon  being  released  showed  no 
effects  of  the  explosion,  thus  proving  conclusively  that  people 
behind  an  armor-plate  need  have  no  fear  of  high-explosive  shelL 

One  on  the  ground  directly  in  front  of  the  center  of  the  plate 
and  43  feet  from  it.  This  chicken  was  killed  by  a  flying  frag- 
ment, which,  of  course,  indicates  nothing  of  importance-  Its 
feathers  were  not  blown  off,  except  where  it  was  struck,  and  it 
appeared  to  have  but  that  one  injury. 

A  third  chicken  was  placed  in  one  corner  of  the  cellulose  com- 
partment of  a  coffer-dam,  practically  in  front  of  the  plate  and  50 
feet  from  it.  This  coffer-dam,  consisting  of  an  armor-plate  with 
a  thin  steel  compartment  for  cellulose  behind  it,  had  been  fired 
through  and  its  back,  which  faced  the  explosion,  had  been  torn 
wide  open,  so  that  the  chicken,  in  one  corner,  had  much  the  posi- 
tion which  a  man  would  have  if  he  stood  well  outboard  and  close 
to  the  side  of  a  ship's  port.    This  chicken  was  entirely  uninjured. 

The  fate  of  the  fourth  chicken  is  rather  mysterious.  It  was 
placed  in  another  coffer-dam  similar  to  the  one  just  mentioned, 
but  much  nearer  the  explosion,  about  25  feet,  and  having  no 
perforation  in  it,  so  that  it  could  only  be  affected  by  concussion 
coming  from  above  down  into  the  compartment.  This  chicken 
was  found  to  be  dead,  but  with  no  external  marks  of  injury,  and 
what  killed  it  is,  as  I  have  said,  not  at  all  certain.  Possibly  it 
was  internally  injured  by  the  concussion  from  the  air-wave  propa- 
gated in  all  directions  and  reaching  it  from  above,  but  more 
probably  it  was  killed  by  being  in  contact  with  the  very  thin 
plating  of  the  coffer-dam  and  being  struck  by  that,  which  of 
course  must  have  yielded  somewhat. 

This  experiment  would  seem  to  completely  dispose  of  the 
theory  that  a  high -explosive  shell  of  very  large  capacity  will 
blow  in  the  side  of  an  armored  vessel  if  exploded  against  it. 
But  there  is  one  more  objection  which  has  been  raised  to  this 
conclusion.  It  is  said  that  the  motion  of  the  projectile  will 
greatly  increase  the  effect  of  its  explosion  on  striking-  The  idea 
is  that  the  energy  of  the  projectile  will  act,  as  it  were,  as  a 
tamping  to  the  explosive,  the  gases  of  which  will  tend  to  con- 
tinue onward  and  so  will  act  in  that  direction  with  greater  force 
than   if  they  came  from   a  stationary  explosive.    This  is  un- 
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doabtedly  true  to  a  certain  extent,  but  the  increase  in  effect  can 
be  only  trifling-  Suppose,  for  example,  that  at  the  instant  of 
explosion  the  projectile  were  advancing  at  the  rate  of  1500  f.  s., 
then  the  gases  of  explosiyes  would  expand  in  the  out%vard  direc- 
tion i^nth  1500  f»  s.  greater  velocity  than  they  would  to  the 
rear;  but  what  is  1500  f,  s.  more  or  less  when  we  consider  the 
velocity  with  which  the  gases  rush  from  the  explosive  center 
under  the  influence  of  the  pressure  of  hundreds  of  tons  per 
square  inch  produced  by  a  detonation.  No,  this  tamping  effect 
of  its  striking  velocity  can  add  nothing  material  to  the  force  of 
a  high-explosive  shell.  We  can  safely  conclude  that  such  a 
shell,  even  if  of  the  largest  practicable  capacity,  exploding 
against  the  armored  side  of  a  vessel  would  be  practically  harm- 
less. We  can  also  safely  conclude  that  such  a  shell,  exploding 
in  the  air,  even  vtry  near  to  an  unarmored  vessel,  would  do  no 
serious  structural  damage  to  her.  In  other  words,  the  effective 
sphere  of  the  torpedo  shell  is  far  more  hmited  than  is  usually 
supposed;  it  is  superior  in  its  effect  to  an  ordinary  powder  shell 
only  if  it  explodes  inside  a  ship  or  under  water  close  to  her 
side.  We  have  then  to  decide  whether  the  greater  effects  of 
the  large  capacity  high-explosive  shell  within  the  above  limits 
are  sufficient  to  justify  incurring  the  greater  dangers  of  their 
use 

It  must  be  remembered  that  in  the  very  nature  of  things  that 
which  is  dangerous  to  an  enemy  is  dangerous  to  ourselves.  The 
powder  which  propels  our  shell  against  the  enemy  may  burst 
our  own  guns  or  explode  in  handling;  the  fuse  which  should 
act  on  impact  with  the  opposing  ship  may  act  prematurely  to 
our  own  destruction,  etc.  The  best  that  we  can  do  is  to  devise 
and  apply  safety  devices  to  render  our  weapons  innocuous  until 
the  moment  when  we  wish  them  to  act  upon  an  enemy,  but 
there  is  always  the  possibility  of  prematiue  action  with  injury 
to  ourselves  instead  of  our  opponents.  The  real  question,  then, 
as  to  the  use  of  any  weapon  is,  how  do  the  chances  of  its  dam- 
aging an  enemy  compare  with  the  chances  of  its  damaging  us, 
and  how  would  the  results  of  its  successftil  use  compare  with 
those  of  its  accidental  premature  use?  Take,  for  example,  the 
use  of  the  Whitehead  torpedo  on  cruisers*  in  regard  to  which 
there  is  much  difference  of  opinion;  if  the  chance  of  an  acci- 
dental explosion  before  firing  is  very  small  and  the  results  of 
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such  an  explosion  would  not  be  verv*  serious^  and  if,  at  the 
lime,  a  successful  hit  with  the  torpedo  would  put  an  enemj 
out  of  action  and  there  is  a  fair  chance  of  making  such  a  hit, 
then  the  use  of  the  torpedo  is  not  only  justified  but  demanded. 
But  if  J  on  the  other  hand,  an  accident  of  very  possible  occur- 
rence may  prematurely  explode  your  torpedo,  and  if  this  ex- 
plosion would  put  your  own  ship  out  of  action,  then  the  tisc 
of  the  torpedo  would  not  be  advisable.  As  regards  the  torpedo, 
I  am  strongly  of  opinion  that  the  first  statement  of  the  case  is 
correct;  nothing  but  a  direct  blow  upon  the  detonator  could 
explode  the  torpedo,  and  the  chance  of  this  happening  is  almost 
infinitesimal*  Moreover,  even  if  it  happened,  and  the  torpedo 
were  detonated  while  in  its  launching  tube,  I  am  satisfied  that 
the  damage  done  would  be  confined  to  the  torpedo-room.  The 
largest  torpedo,  the  long  i8-inch  Whitehead,  only  canies  220 
pounds  of  wet  gun  cotton,  and  its  explosion  in  a  torpedo  com- 
partment of  ordinary  size  (16x64x8  feet  =^  8192  cubic  feet 
on  Kearsarge  and  Kentucky),  while  it  would  of  course  kiU 
every  one  in  that  compartment,  would  not  seriously  damage  the 
ship  nor,  in  my  opinion,  do  any  damage  at  all  outside  of  the 
compartment.  It  would  be  much  better  to  have  the  explosion 
take  place  above  the  water-line  than  below  it,  for  it  might  tear 
a  good-sized  hole  in  the  ship's  side  around  an  underwater  tube, 
while  if  exploded  when  being  used  through  an  open  port  above 
water,  the  damage  to  the  side  would  be  of  no  importance,  and, 
moreover,  in  the  latter  case  there  would  be  a  free  escape  of  the 
gases  of  explosion.  On  the  other  hand,  the  chance  of  hitting 
with  your  torpedo  an  enemy  attempting  to  ram  you  would  be 
very  good,  and  the  effect  of  hitting  him  would  probably  be  to 
disable  him  by  at  least  filling  several  of  his  compartments  with 
water  and  perhaps  sinking  him. 

The  use  of  the  above-water  torpedo  on  unarmored  ships  is, 
then,  in  my  opinion,  very  desirable,  but  when  it  comes  to  the 
use  of  torpedo  shell,  it  seems  to  me  that  the  best  of  the  argu- 
ment is  on  the  other  side.  We  have  seen  that  the  chance  of  the 
torpedo  shell  doing  very  great  damage  to  an  enemy,  even  if  it 
hits  him,  is  comparatively  small.  All  battleships  nowadays  are 
well  covered  with  armor  against  which  such  shell  would  be 
harmless,  as  they  would  explode  outside  it;  only  in  case  they 
struck  where  they  could  penetrate  would  they  do  great  damage. 
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loreover,  the  reduced  velocity  necessary  for  the  safe  firing  at 
tofpedo  shell  considerably  reduces  their  chance  of  hitting  at  all. 
Can  we  afford  to  not  only  reduce  the  chance  of  hitting  the 
taj^et  but  also  to  greatly  reduce  the  area  of  target  against 
which  a  hit  will  count,  for  the  sake  of  somewhat  greater  effects 
from  a  successful  hit?  If  a  successful  hit  meant  destruction  to 
the  enemy,  we  might,  but  not  otherwise,  I  think.  Then,  again, 
the  premature  explosion  of  the  torpedo  shell  would  do  us  the 
maximum  harm  that  such  a  shell  could  da  The  abDve-water 
torpedo,  if  exploded  prematurely,  explodes  in  the  air  in  a  large 
compartment  containing  nothing  of  vital  importance,  while  if 
it  hits  it  explodes  against  the  underwater  side  of  the  enemy 
where  it  will  do  its  maximum  of  damage.  The  high-explosive 
shell,  on  the  other  hand,  if  exploded  prematurely,  is  Just  in  the 
position  with  regard  to  our  own  ship  that  we  hope  it  to  reach 
iji  an  enemy's  ship  before  exploding;  if  successfully  fired  and 
exploded,  it  is  more  likely  to  burst  harmlessly  outside  the 
enemy  than  to  penetrate  and  burst  within  her.  As  to  the  actual 
chance  of  such  a  premature  explosion  of  a  torpedo  shell,  I  still 
hold  exactly  the  same  opinion  as  when  I  said  some  time  ago,  in  a 
paper  read  at  the  War  College  on  "  Probable  Developments  in 
Ordnance,"  that  we  could  safely  fire  about  175  pounds  of  wet 
guncotton  with  a  velocity  of  about  1600  f.  s.  from  our  present 
12-inch  gun.  I  did  not  mean  that  there  would  be  absolute 
safety  with  such  a  shell,  or  as  much  safety  as  with  a  powder 
shell,  because  any  shell  may  explode  prematurely,  and  the  pre- 
mature explosion  of  the  guncotton  shell  would  be  far  more 
serious  than  that  of  the  ordinary  shell.  I  do  mean,  though^  that 
the  danger  of  firing  torpedo  shell  is  not  too  great,  provided  their 
use  is  demanded  by  other  considerations*  It  is  the  fact  that 
I  do  not  believe  their  effectiveness  is  sufficiently  greater  than 
chat  of  powder  shell  that  causes  me  to  conclude  that  we  should 
not  use  them;  it  is  not  that  I  believe  their  use,  in  a  proper  way, 
impracticable.  One  must  be  satisfied  with  low  pressure  in  the 
gun  andp  consequently,  low  velocity  of  the  projectile,  and  one 
must  not  sacrifice  safety  to  the  desire  to  throw  too  large  a 
weight  of  explosive.  It  was  going  too  far  which  caused  the 
failure  of  the  Gathmann  shell.  If  we  had  been  satisfied  to  fire 
it  with,  say,  4  tons  pressure  in  the  chamber  instead  of  8,  it 
would  probably  not  have  exploded  prematurely.     I  don't  advo- 
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Cftli',  and  never  did,  such  an  arrangenient  as  the  Gathmann 
shell  I  believe  if  we  use  high  explosive  shell  at  all  they  should 
be  like  any  other  shell,  only  thinner-walled;  but,  nevertheless, 
ibe  Gathmann  shell  was  based  upon  a  correct  theory  and  would 
no  doubt  function  properly  in  actual  practice  as  long  as  the 
pressure  on  the  wet  guncotton  was  kept  low  enough.  The 
premattire  explosion  of  the  one  shell  that  was  fired  was  un- 
doubtedly due,  in  my  opinion,  to  the  setting  on  fire,  either  by 
pressure  alone,  or  by  the  powder  gases  getting  into  the  shell 
bodjTt  of  the  wet  gun  cot  ton  charge.  There  was  no  detonation, 
only  att  explosion  of  low  order.  The  rear  end  of  the  gun  was 
broken  into  large  pieces,  and  the  rifling  remained  quite  perfect 
CTttywhere,  whereas  a  detonation  would  have  smashed  the 
hnds  quite  flat  in  wake  of  the  shelL  The  pressure  gauges  all 
registered  2S  tons,  and  I  am  satisfied  it  was  nothing  but  the 
eKeesst\*¥  pressure  produced  by  the  combustion  of  394  pounds 
of  powder  and  300  pounds  of  guncotton  which  burst  the  gun; 
the  gases  could  not  get  out  of  the  muzzle  fast  enough  and  so 
the  pressure  rose  till  the  gun  walls  gave  way.  The  effects  of 
the  explosion  can  be  seen  from  the  photographs,  and  it  is  very 
surprising  to  see  how  the  guns  and  carriages  mounted  on  one 
side  of  the  gim  which  had  burst  escaped  injury.  WTiether  such 
an  explosion  would  have  burst  a  service  12- inch  gun  cannot 
be  absolutely  determined^  but  1  am  ver>'  strongly  of  the  opinion 
that  it  would  not  have.  The  detonation  of  such  a  shell  in  the 
bore  would  have  burst  any  gun,  but  with  free  escape  for  the 
gases  at  the  muzzle  it  is  not  likely  that  the  simple  combustioti 
of  the  guncotton  would  produce  a  sufficient  pressure  to  actually 
burst  a  modem  gun. 

Finally,  then,  the  matter  stands  thus: 

(1)  The  high  explosive  shell,  whether  it  contains  an  ounce  or 
300  pounds  of  explosive,  must  penetrate  the  side  of  a  ship  be- 
fore bursting  in  order  to  do  serious  damage;  however  large  its 
charge,  it  will  burst  harmlessly  against  armor. 

(2)  This  makes  it  necessary  to  arm  our  battleships  with 
high-power  guns  of  large  caliber,  6ring  armor-piercing  projec- 
tiles, as  the  only  meanti  of  getting  through  the  thick  armor  of 
opposing  battle»hip!»  and  thus  reaching  their  vital  parts. 

(3)  Wc  can  fire  thin-walled  shell  loaded  with  guncotton  from 
theie    lame    high-power    guns    by    considerably   reducing    the 
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velocity,  but  there  is  much  more  danger  to  ourselves  with  such 
shell  than  with  powder  shell;  the  chance  of  hitting  with  them, 
on  account  of  their  reduced  velocity,  is  much  less,  and  they 
would  be  effective  only  against  that  comparatively  small  and 
unimportant  part  of  a  modern  battleship  which  is  unprotected  by 
armor. 

(4)  We  can  use  guncotton,  or  some  other  high  explosive^ 
instead  of  powder  in  thick -walled  common  shell,  such  as  will 
pass  unbroken  through  the  armor,  but  its  use  is  more  dan- 
gerous, and  its  effect  but  slightly,  if  at  all,  superior  to  that  of 
powder  under  the  same  conditions. 

Therefore,  in  the  present  state  of  my  knowledge,  I  am  forced 
to  conclude  that  the  advantages  of  using  high  explosives  in  shell 
are  cHitwcighed  by  the  disadvantages,  and  that  unless  some  new 
light  is  thrown  upon  the  subject  in  the  future,  we  should  con* 
tinuc  to  use  powder  for  bursting  charges^  and  not  high  explosives. 


N€)TE,^A11  the  foregoing  is  in  reference  to  the  use  of  high-explosive 
theil  in  naval  warfare.  Their  employment  with  field  and  siege  batteries 
Oil  shore  is  advocated  upon  stronger  grounds  of  reason,  since,  especially 
with  the  former,  the  objective  generaUy  counts  upon  more  or  less  ex- 
posed bodies  of  men*  There  is  no  doubt  that  much  greater  fragtnentation 
of  the  ihell  can  be  obtained  from  the  detonation  of  a  high-explosive 
charge  than  from  the  explosion  of  a  gunpowder  charge.  There  is  greater 
danger  to  the  user  and  there  is  more  uncertainty  of  obtaining  successful 
explosion  with  high-^ explosive  than  with  gunpowder  shell  charges,  but 
a  wjeU-placed  shell,  properly  exploded,  will  certainly  kill  and  wound  more 
men  in  the  former  case  than  in  the  latter  Even  here,  however,  the  most 
exaggerated  and  false  ideas  appear  to  me  to  be  prevalent  as  to  the  im^ 
portance  of  the  advantages  gained.  All  that  I  have  read  in  regard  to  the 
effects  of  the  English  lyddite  shell  in  the  Egyptian  campaign  and  in  the 
present  war  in  South  Africa,  has  tended  to  confirm  my  previous  con- 
clusions. Such  observers  as  do  not  allow  their  imaginations  free  play 
to  the  end  of  producing  sensational  copy  seem  to  have  been  greatly 
tnrprised  at  the  lack  of  effect  produced  by  what  they  had  been  led  lo 
believe  were  fearful  weapons  of  destruction.  In  Egypt,  the  frightful 
ilaughter  of  the  Dervishes  appears  to  have  been  wrought  by  the  Maxim 
automatic  guns,  not  by  shell  fire.  In  South  Africa,  numerous  reports 
fttioir  that  the  Boers  rather  prefer  lyddite  shell  to  the  ordinary  kind,  their 
principa!  objection  to  the  former  being  that  their  explosion  turns  people 
and  things  in  the  near  neighborhood  yellow.  And.  finallyt  I  have  been 
toW  by  an  officer  of  our  army  that  the  dynamite  field-guns  used  in  the 
Philippines  are  rather  a  source  of  laughter  than  a  dreaded  weapon,  the 
natives  making  a  practice  of  standing  up  at  their  trenches  and  bowing 
19 
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politely  after  each  shot,  as  if  to  thank  us  for  oar  consideratjon  in 
such  harmless  projectiles  against  them. 

In  the  service  of  coast^dtfense  guns,  there  is  also  an  advant^e  to  be 
derived  from  the  use  of  high-explosive  shell  which  does  not  exist  in 
naval  warfare.  I  refer  to  th«  torpcdo-cflfect  of  stich  shell  when  exploded 
under  water  in  close  proximity  to  the  htill  of  a  hostile  ship.  In  sea -fight- 
ing the  flat  trajectory  is  vitally  necessary  on  account  of  uncertainty  of 
range  as  well  as  for  many  other  reasons;  but  from  fixed  shore  batteries, 
even  mortar*fire  may  prove  effective;  and  with  the  latter,  or  even  with 
ordinary  guns  at  ranges  too  great  to  allow  of  effective  fire  from  a  shtp^ 
the  angle  of  fall  is  sufficient  to  cause  shell  to  enter  the  water  and  not  to 
be  deflected  from  its  surface.  If  such  shell  carry  large  charges  of  a  high 
explosive  and  are  fitted  with  an  effective  delayed-action  detonator,  their 
radius  of  destructive  action  is  considerably  increased  over  what  it  would 
be  if  they  were  loaded  with  gunpowder^  for  if  they  explode  sufficiently 
near  the  under-water  body  of  a  ship*  they  will  rupture  her  bottom  plating 
and  either  sink  her,  or  at  least  disable  her.  The  gunpowder  shell,  on  the 
contrary,  however  large  its  charge,  would*  in  my  opinion,  do  no  damage 
by  its  under-water  explosion  to  the  hull  of  a  modern  ship  of  any  size 
unless  it  exploded  so  nearly  in  contact  that  the  actual  fragments  of  the 
shell  were  driven  through  the  plating.  It  is  principally  because  they 
wish  to  secure  this  torpedo-action  for  mortar  shell  that  the  Ordnance 
Department  of  the  U.  S.  Army  has  been  for  years,  and  is  still,  cxperi* 
menting  with  high  explosives.  As  far  as  I  am  informed,  their  tests  have 
not  tended  to  encourage  the  prevalent  ideas  as  to  the  greatly  incr^sed 
destructive  effects  produced  by  high-explosive  shelL  I  have  been  told 
that  a  solid  steel  shot  produced  a  much  more  destructive  eflFect  upon  an 
armor-plate  than  did  a  shell  of  equal  caliber  filled  with  explosive  gelatine, 
both  being  fired  at  an  angle  of  some  JO  degrees  with  the  normal  to  the 
plate,  thus  confirming  the  conclusion  I  reached  from  the  firing  of  a  6-inch 
guncotton  shell  against  an  armor-plate  at  the  N,  R  G.  some  years  ago. 


[COnmidHTED.] 
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THE  DEFENSES  OF  MANILA  BAY. 
By  Lieutenant  John  M.  Ellicott,  U,  S.  Navy. 


Only  a  few  years  before  our  war  with  Spain,  that  country  was 
threatened  with  another  war  whose  theater  would  have  been 
chiefly  her  colonial  possessions  in  the  Pacific.  War  with  Ger- 
many  over  the  Caroline  Islands  was  so  imminent  that  military 
plans  for  the  defense  of  the  Philippines  were  carefully  elaborated, 
and  modern  high-powered  rifled  guns  were  shipped  to  Manila 
and  emplaced,  while  ammunition  in  vast  quantities  was  received 
and  stored*  Thus,  in  the  fall  of  1897,  there  stood  before  the 
city  of  Manila  four  9)4-inch  breech-loading  rifles,  nine  834 -inch 
mujEzle-loadlng  rifled  mortars,  four  5 J^ -inch  converted  breech- 
loading  rifles,  and  fifteen  6,3-inch  muzzle-loading  bronze  rifled 
guns  of  old  design,  all  carefully  emplaced  behind  heavy  earth- 
works, fully  equipped  and  superabundantly  supplied  with  ammu- 
nition. All  batteries  were  connected  by  telephone,  and  plane 
tables  were  arranged  at  the  extremities  of  measured  bases,  to 
give  accurate  ranges.  Drills  were  carried  on  continually  and 
with  enthusiasm. 

The  old  city  of  Manila  lies  upon  the  right  bank  of  the  Pasig's 
mouth,  surrounded  by  a  picturesque  medieval  wall,  fifty  feet 
thick  and  twenty  feet  high,  and  by  a  deep  moat.  The  wall  along 
the  bay  front  is  practically  straight,  with  a  bastion  at  each  end 
and  one  in  the  center.  Five  of  the  6.3-inch  muzzle-loading  bronze 
riics  stood  in  the  north  bastion  and  eight  in  the  south,  while  in 
the  center  were  five  muzzle-loading  rifled  mortars.  Many  other 
▼cry  old  muzzle-loading  bronze  guns  lined  this  wall,  but  they 
were  recognized,  even  by  the  Spaniards,  as  obsolete.  All  the 
artillery  on  the  walls  antedated  the  German  scare.  The  modern 
formidable  guns  then  emplaced  were  located  in  front  of  the  wall 
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Boca  Grande:    On  Caballo  Island, 


;e  6-inch  Arm- 
strong B.  Lv  R/s;  on  El  Fraile  Rock,  three  I2'centimeter  B. 
'  L.  R/s,  and  at  Punta  Restinga,  three  i6-cm.  Palliser  M*  L.  R.'s.* 
I  They  also  reinforced  Fort  Sangley  by  one  14-centimeter  B. 

^■L.  R.,  a  few  hundred  yards  up  the  beach,  and  were  preparing 
^Bo  mount  a  second  beside  it  when  the  American  squadron  arrived, 
^rThe  gun  here  mounted  was  taken  from  the  cruiser  UUoa,  she 
r  being  so  far  dismantled  for  repairs  that  they  moored  her  head 
and  stem  for  battle  and  retained  only  her  starboard  battery. 

At  all  of  these  batteries  were  built  bomb-proofs  in  the  ground, 
with  covered  galleries  or  trenches  for  approach,  while  in  shel- 
tered spots  near  at  hand  were  roomy  bamboo  quarters  for  the 
giins'  crews.  An  abundance  of  ammunition  was  provided,  and 
the  gims  were  manned  chiefly  by  sailors  from  such  vessels  as 
were  fwrs  de  combat  because  repairing  at  Cavite  Arsenal, 

A  line  of  mines  was  laid  northwestward  from  San  Nicholas 
shea),  in  Manila  Bay,  and  others  were  laid  in  Boca  Grande,  but 
firing  arrangements  for  the  latter  seemed  not  to  have  been  in- 
stalled when  Commodore  Dewey's  squadron  arrived. 

At  Snbig  Bay  some  hulks  were  sunk  to  block  the  southeast 
channel,  and  mines  were  being  laid  in  the  northwest  channel 
when  our  ships  arrived,  but  the  four  1 5- centimeter  guns,  through 
inexcusable  and  inexplicable  procrastination »  remained  prostrate 
on  Isla  Grande,  Had  they  been  mounted  there  or  at  Fort  Sang- 
ky  at  the  end  of  April,  1898,  the  Battle  of  Manila  Bay  might 
have  been  quite  another  story, 
1  The  merchaDt  steamer  Isla  de  Mindanao  arrived  in  Manila  the 

last  week  in  April,  too  late  to  unload  all  her  munitions  of  war 
before  the  arrival  of  the  United  States  squadron,  and  her  fate  is 
now  a  matter  of  history- 
Such,  then,  were  the  land  defenses  of  Manila  Bay  which  con- 
fronted Commodore  Dewey  when  his  squadron  stole  in  silence 
and  darkness  towards  the  entrance  at  midnight,  April  30,  i8g8. 
The  Spaniards  had  guarded  their  work  welL  U.  S.  Consul 
Williams,  who  remained  in  Manila  till  one  week  before  that  date 
and  who  accompanied  the  American  squadron  back,  could  only 


*  Thf  Caballo  Island  guos  were  taken  from  the  dismantled  cruiser 
Vebsco.  This  battery  therefore  received  the  name  of  that  cruiser  and 
was  manned  from  her  crew.  One  of  the  Fraile  guns  was  taken  from  the 
UDosi  dud  two  from  the  gunboat  Leyo,  Thi&  battery  was  named  Leyo» 
and  manned  from  that  gunboat. 
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learn  that  numerous  new  batteries  were  being  erected  at  the 
entrance  to  the  bay  and  that  the  channels  were  being  mined. 
No  knowledge  of  the  relative  strength  of  the  aefenses  of  the  two 
channels  could  guide  the  American  commander's  choice.  The 
wider  channel,  Boca  Grande,  was  the  one  selected  The  squadron 
thus  passed  under  the  muzzles  of  nine  rifled  cannon,  some  of 
them  modern  breech-loaders,  and  through  a  mined  channel.  In 
Boca  Chica  it  would  have  encountered  eight  rifles,  two  of  them 
breech- loading,  and  no  mines,  but  there  were  also  in  this  chan- 
nel a  small  Spanish  gunboat,  the  Arayat  or  Leyte,  and  a  picket 
launch. 

Allowing  four  large  guns  as  a  cruiser's  broadside,  giving 
double  weight  to  batteries  on  shore  over  those  afloat,  and  count- 
ing the  mines  efficient,  it  might  reasonably  be  claimed  that  a 
contest  with  the  defenses  of  Boca  Grande  in  daylight  would  have 
been  about  an  even  fight. 

By  referring  to  the  diagTam  showing  the  zones  of  gun  fire  at 
the  mouth  of  the  bay,  it  will  be  seen  that  the  United  States 
squadron  unwittingly  took  a  course  which  placed  it  longest 
under  fire  and  led  it  through  the  zone  of  heaviest  concentration. 
At  the  speed  the  squadron  moved,  eight  knots  per  hour,  and 
granting  most  liberal  times  for  the  service  of  the  Spanish  guns, 
the  latter  could  have  hurled  about  five  tons  of  projectiles  against 
the  American  vessels  before  they  were  out  of  range.  Neverthe- 
less, the  route  was  well  chosen.  We  all  know  the  actual  stor^^: 
the  squadron  half  way  through  before  detected;  then  a  geyser 
of  flame  from  the  McCulloch's  overheated  smokestack;  a  single 
rocket  from  Corregidor;  a  signal  flare  on  El  Fraile  rock,  five 
impotent  shrieking  shells  from  it  and  Punta  Restinga;  innocuous 
mines;  and  the  daring  squadron  safe  within  the  bay! 

Had  the  Spaniards  provided  for  every  contingency,  a  score  of 
idle  gun  vessels  and  armed  launches  could  have  patrolled  the 
Manila  *'  bocas  "  at  night,  so  that  even  a  canoe  could  scarcely 
have  approached  undetected.  As  it  was,  the  absolute  silence 
and  the  perfect  screening  of  lights  on  the  American  vessels  made 
them  undetectable  at  a  few  hundred  yards  distance.  The  moon 
in  its  first  quarter  was  setting  behind  clouds.  A  single  guiding 
light,  shut  in  on  three  sides,  was  necessarily  displayed  at  the 
stern  of  each  vessel.  The  course  steered  prevented  these  from 
being  seen  from  the  Restinga  and  Caballo  batteries  until  the 
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squadron  had  passed  nearly  out  of  their  sectors  of  gun  fire. 
Ttien,  too  late,  they  gave  each  battery  in  succession  a  target  r 
Reslinga  fired,  but  Caballo  probably  thought  the  enemy  already 
out  of  range.  The  flare  up  from  the  McCulloch's  smokestack 
was  but  a  brief  accident  which  the  Spaniards  could  not  seize  to 
advantage.  One  feature  of  the  passage  was  the  close  approach 
of  the  squadron  to  El  Fraile  rock.  That  the  Spaniards  would 
have  a  battery  on  this  isolated  and  tiny  island  was  not  expected, 
so,  as  it  made  an  excellent  point  of  departure  for  a  course  up 
the  bay,  it  was  approached  within  five  hundred  yards,  and  its 
battery  promptly  opened  fire.  A  few  shells  in  return  convinced 
the  gunners  that  their  position  was  perilously  exposed  and 
untenable  at  such  short  range,  and  they  desisted* 

In  the  face  of  all  evidence,  the  existence  of  mines  at  the  en- 
trance to  the  bay  can  scarcely  be  doubted.  A  chart  was  captured 
at  Cavite  next  morning  with  lines  of  torpedoes  marked  on  it  in 
Boca  Chica  and  off  San  Nicholas  Shoal,  and  with  marginal 
memoranda  about  the  spacing  and  number  of  mines.  In  the 
articles  of  capitulation  signed  bv  the  Governor  of  Corregidor, 
it  was  stated  that  mines  existed  in  Boca  Grande.  The  testimony 
of  nearly  every  Spanish  officer  interviewed  by  the  writer  after 
the  fall  of  Manila  was  to  the  same  effect  If  these  mines  were 
contact  mines,  they  had  become  innocuous  from  barnacles  and 
seaweed  or  badly  adjusted  moorings;  if  they  were  electro-con- 
trolled, the  firing  devices  had  not  been  installed  or  were  defective. 

Having  run  the  gauntlet  of  nine  rifled  guns  and  a  line  of  mines 
tinharmed,  our  squadron  stood  up  the  bay  in  a  direction  a  little 
north  of  Manila,  thus  safely  passing  around  the  mines,  if  they 
existed,  off  San  Nicholas  Shoal;  and  in  the  morning,  as  it  recon- 
noitered  the  roads  off  the  city  and  then  stood  down  toward  the 
discovered  Spanish  fleet  at  Cavite,  it  came  under  the  muzzles 
of  thirty-six  rifled  guns,  twelve  of  them  breech-loaders,  and 
thirteen  of  larger  caliber  than  any  in  the  American  ships.  Situ- 
ated as  these  guns  were,  however,  they  could  not  fire  upon  the 
enemy  without  drawing  a  return  fire  not  only  upon  themselves 
but  upon  their  city:  their  homes,  their  places  of  business,  their 
wives  and  children.  Nearly  nine  tons  of  projectiles  could  have 
been  hurled  at  the  passing  enemy  while  within  range  of  those 
Manila  gunSt  but  they  were  paralyzed  by  their  false  emplace- 
itient     The  three  batteries  of  9j4-inch  guns,  however,  being 
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least  disadvantageously  emplaced,  opened,  and,  through  bad 
marksmanshipp  kept  up  an  impotent  fire  throughout  the  acdon. 

The  batteries  at  Cavite  added  four  hundred  and  sixty-sbt 
pounds  of  metal  to  the  broadside  of  the  Spanish  fleet  throughout 
the  first  engagement.  The  duel  of  the  Baltimore  with  these 
batteries  was  a  feature  of  the  second  engagement.  Such  a  hall 
of  exploding  shells  plowed  into  their  entrenchments  that  they 
resembled  volcanic  eruptions.  Though  several  times  silenced, 
they  as  often  renewed  the  fight  until  their  final  surrender. 

When  the  work  at  Cavite  was  finished,  the  Olympia  steamed 
alone  to  Manila,  followed  soon  after  by  the  Baltimore  and  the 
Raleigh.  These  three  ships,  once  more  under  the  muzzles  of 
Manila's  thirty -six  shotted  guns,  coolly  anchored  in  the  harbor, 
the  bands  of  the  Olympia  and  Baltimore  playing  their  evening 
concerts  as  usual,  while  Commodore  Dewey  sent  word  to  the 
Govern  or- General  that  if  a  single  shot  was  fired  at  the  American 
ships  he  would  lay  the  city  in  ashes. 

The  isolated  batteries  at  the  mouth  of  the  bay  were,  by  orders 
from  Manila »  surrendered  to  the  Raleigh  and  Baltimore  on  the 
evening  of  the  3rd  of  May.  Their  breech-plugs  were  delivered 
on  board  the  Raleigh.  Each  battery  was  visited  by  landing 
parties  from  the  American  ships,  the  guns  disabled  and  the 
ammunition  thrown  into  the  sea.  At  a  later  period,  when  it  was 
found  that  the  Philippine  insurgents  were  endeavoring  to  remove 
some  of  the  guns,  they  were  all  again  visited  and  thrown  into  the 
sea. 

The  guns  on  Sangley  Point  were  destroyed  with  gun-cotton. 
The  ones  at  Manila  fell  :nto  the  hands  of  the  United  States  Army 
when  Manila  was  taken «  and  still  remain  monuments  to  the  folly 
of  those  who  emplaced  them  in  such  tactically  embarrassing 
positions. 

Defenses  of  Manila  Bay. 

Abofit  March  10.     A  council  of  war  at  Manila  decides  to  hasten" 
erection  of  four  15-cm,  Ordonez  guns  at  Subig,  block  one  channel 
with  sunken  hulks  and  mine  the  other  and  place  the  fleet  there. 

About  March  75,  The  captain  of  the  Leyo  submitted  a  plan 
for  defence  of  Manila  and  Cavite,  fortifying  the  mouths  of  the 
bay  with  a  line  of  batteries  on  points  conveniently  located  and 
another  second  line  of  more  moral  and  material  strengfth,  com- 
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posed  of  torpedoes  protected  by  two  batteries  at  their  extremity, 
situated  between  Ponta  Amos,  in  the  Province  of  Bataan,  and 

Sthe  shoals  of  San  Nicholasu     Artillery  available: 
I     6  Muzzle-loading  Armstrong  rifles,  180  lbs.. 3600  meters. 
I     7  i6^<m*  conv.  M.  L.  Palliser  M,  L.  i 5600 
12  16-cm.  conv*  M,  L.  Palliser  M.  L.  2 5000 
3  iS-cm.  conv.  M.  L,  Palliser .4400 
I     2  j6-cm,  B.  L.  Hontoria,  1879.  * 5000 
4  i2-aD.  B.  L.  Hontoria,  1883 ,.,... 10500 


Last  four  on  board  Ulloa, 

Sites  visited  by  a  committee  on  the  Bulusan. 

March  ^.  Fraile,  Caballo  and  Restinga  chosen;  Carabao  re* 
jected. 

Captain  and  crew  of  Velasco  land  Caballo  battery  and  named 
h  Velasco, 

Captain  and  crew  of  Leyo  land  Le  Fraile  battery  and  named 
it  Leyo. 

120  workmen  from  Cavite  Arsenal  and  30  laborers  from  Cor- 
regidor  employed  on  batteries  April  i ,  Leyte,  Bulusan  and  Her- 
cules used. 

Fraile  batterj^  had  one  12-cm.  Hont,  B.  L.  TL,  1883,  from  the 
LHloa  and  two  12-cm.  Hont.  B.  L.   R,  1879,  from  the  Leyo. 

Caballo  batter>'  had  three  Armstrong  i6-cm.  B.  L.  R.  from 
the  Velasco. 

Punta  Lasstsi  battery  had  two  16-cm.  Hont,  B.  L.  R.  No.  3 
modern  1879,  which  had  been  stored  in  the  (Cavite)  arsenal. 

Corregidor  (TaJisaz):  3  Armstrong  M.  L.  R,  6-in.  i8o-pdr. 

Punta  Gorda:  3  Palliser  i8-cm.  M.  L.  R 

Punta  Restinga:  3  Palliser  16-cm.  M.  L.  R.,  No.  i. 

It  took  22  days  to  erect  the  batteries,  working  Sundays  and 

iiints'  days. 
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AN  INTRODUCTION  TO  THE  STUDY  OF  NAVAL 

TACTICS. 

By  Rbne  de  Cartout,  Lt,'Comdr.  French  Navy. 

Trmoakted  from  ihe  Rivue  Maritime  by  Prof.  Jules  Leroux. 


Naval  Tactics  may  be  defined  as  the  art  of  disposing  fleets  for 
battle;  but  it  is  essential  to  give  to  all  the  terms  of  that  definition 
the  extensive  meanings  they  admit  of.  The  art  of  disposing 
fieets  for  battle  is  not  limited  to  the  formations  and  evolutions 
that  precede  or  accompany  the  divers  phases  of  a  naval  action; 
it  comprises,  besides,  the  whole  series  of  studies  and  measures 
tending  to  the  disposition  of  the  elements  of  combat  in  every 
one  of  the  units  that  constitute  the  Oeets.  These  preliminary 
dispositions  will  permit  to  be  obtained  at  the  decisive  moment, 
tJie  best  possible  utilization  of  all  the  weapons,  and  will  contribute 
to  the  final  success  as  much  or  even  more  than  the  purely  tactical 
com binat ions  of  the  last  moment 

Thus  the  part  of  the  tactician  begins  long  before  the  actual 
struggle;  in  reality  it  takes  place  in  time  of  peace,  at  the  moment 
of  the  preparations  of  the  designs  of  the  men-of-war,  their  arma- 
ment and  their  assembling  into  squadrons*  It  is  his  duty  in  the 
first  place,  to  adopt  or  reject  improvements  of  all  kinds  that 
modem  science  offers  daily  for  weapons  of  naval  war.  However 
perfect  a  new  weapon,  however  ingenious  seems  a  mechanism, 
he  must  control  their  employment  in  regard  to  their  utilization 
within  the  special  conditions  of  their  performance  on  board  ship; 
that  is,  in  a  heavy  sea,  and  under  the  enemy*s  fire.  Next,  his 
efforts  should  be  directed  towards  judiciously  gathering  together 
all  the  means  of  action  at  his  disposal,  to  creating  types  of  vessels 
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adapted  for  the  purpose  he  has  in  view,  to  disposing  them  in 
homogeneous  groups,  of  which  every  clement  completes  one 
another,  and  lends  each  other  mutual  aid. 

This  important  task,  the  true  preparation  of  all  tactics,  is  not 
that  of  the  supreme  command  alone ;  each  captain  contributes  to 
it,  not  only  when  called  upon  to  superintend  the  final  details  of 
a  new  vessel,  but  even  when  in  a  ship  in  commission,  his  duty 
is  to  adjust  and  utilize  the  existing  arrangements,  to  make  the 
most  of  their  qualities,  to  point  out  and,  if  necessary,  to  correct 
as  far  as  possible  their  defects.  During  the  first  period  of  his 
career  the  officer  studies  the  theory  and  practical  part  of  all  the 
branches  that  compose  nautical  science*  branches  so  various  and 
so  complete  in  themselves  that  in  order  to  make  himself  efficient 
he  must  confine  himself  specially  to  one  of  them. 

But  from  the  moment  he  takes  command  he  ceases  to  be  a 
gunner,  a  torpedoer,  or  a  fusileer,  and  becomes  exclusively  a 
specialist  of  that  complex  weapon  called  a  man-of-war.  Leaving 
henceforth  with  others  the  care  of  seeing  to  the  proper  perform* 
ance  of  the  various  machinery,  he  rises  to  the  conception  of  their 
simitttaneous  and  judicious  action  during  the  combat;  that  is,  of 
their  tactical  employment.  Each  disposition  he  takes  with  this 
object  in  view,  specially  during  the  period  of  the  first  armament, 
exercises  a  direct  influence  upon  the  future  results  of  the  struggle 
during  which  the  collective  power  of  the  vessel  will  be  made 
apparent. 

To  qualify  himself  for  this  work  of  preparation,  a  commander 
should  not  be  contented  with  the  experience  acquired  in  the 
inferior  grades.  In  most  cases  the  vessel  to  be  disposed  for 
combat  has  but  a  remote  resemblance  to  those  upon  which  he 
has  already  served.  None  of  the  latter  will  be  useful  to  him  as  a 
term  of  comparison.  The  "  ideal  "  type^  which  in  his  mind  con- 
forms with  the  actual  necessities  of  naval  warfare  should  alone 
inspire  the  resolutions  he  takes,  and  the  appreciations  he  sets 
forth.  It  is  therefore  necessary  for  him  to  possess  comprehensive 
ideas,  a  theory  or,  if  you  prefer  it,  a  doctrine,  setting  off  to  his 
satisfaction  a  clear  conception  of  what  should  constitute  squad- 
rons and  warships. 

It  is  this  doctrine  that  we  propose  to  study  in  the  following 
pages,  without  seeking  to  place  it  above  the  inestimable  teachings 
of  experience,  and  with  the  sole  ambition  of  formulating  a  few 
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of  the  general  principles  upon  whichj  owing^  to  the  rapid  and 
radical  transforinations  of  the  material,  rest  actually  the  con- 
struction and  the  constitution  of  warships. 


FIRST  PART. 


NAVAL  WARFARE, 


General  Notions  of  War, — The  logical  basis  of  every  conception 
of  a  military  order  consistSp  for  the  officer,  in  a  sound  apprecia- 
tion of  the  true  character  and  importance  of  the  mission  he  is 
intrusted  with. 

War  is  not  only  an  unfortunate  necessity  of  our  epoch,  a  rem- 
nant of  the  ancient  barbarity  we  must  put  up  with  until  nations 
have  acquired  the  wisdom  of  coming  to  an  agreement  in  order  to 
avoid  it ;  such  a  notion  is  incomplete,  and  does  not  suffice  to  give 
to  him  who  is  in  command  the  serene  and  implacable  sense  of 
the  duty  he  fulfils.  The  officer  must  convince  himself  that  war 
is  something  else  than  an  accidental  and  unfortunate  necessity, 
that  it  is  in  reality  one  of  the  laws,  and  perhaps  the  highest,  that 
presides  over  the  development  of  society.  It  is  the  decisive  and 
inductable  phase  of  the  struggle  for  life  legitimately  practiced 
nowadays  between  nations j  after  being  practiced  between  indi- 
viduals, families,  clans,  and  provinces. 

In  the  unceasing  and  after  all  profitable  conflict  of  ideas  and 
interests,  resort  to  violence,  as  a  last  and  supreme  argument, 
can  never  be  done  away  with  as  long  as  there  shall  exist  distinct 
nationalities,  for  no  one  of  them  has  the  right  to  dispossess  itself 
of  the  inheritance  of  its  intellectual  traditions,  and  acquired 
wealth,  to  renounce  without  being  forced  to  it,  its  proper  exist- 
ence. The  final  unification  of  races  and  classes  towards  which 
tends  the  unconscious  effort  of  humanity,  is  compatible  only 
with  a  higher  degree  of  civilization  and  ethics  from  which  it  is  yet 
very  far  oflf. 

Universal  peace  will  reign  some  day,  but  only  through  the 
final  conquest  and  exclusive  predominance  of  the  race  proving 
itself  the  most  noble,  most  intelligent  and  most  powerful.  The 
object  of  war  is  to  affirm  and  secure,  in  view  of  that  far-off 
selection,  the  development  of  national  life,  through  resistance  to 
rival  nationalities,  or  through  their  assimilation, 

Pecuiiar  CharacterisHcs  of  Modern  Wars, — Although  war  is  the 
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ieetttid  inslruitient  that  has  brought  tpgether  ill  die 
Wfc^t  and  soldered  one  by  one  all  the  dements  diat 
tlie  FathcrLand.  its  true  mission  has  been  perhaps  often  mis- 
ttaito^tood.  It  is  more  apparent  nowadays,  because  progras 
of  the  hanuui  mind  by  making  wars  more  rare,  has  at  the  same 
time  eontnbuted  to  make  them  more  murderous.  To  lostg 
armetl  rivalr)*  of  former  tiroes  have  succeeded  short  and  d^snrc 
encounters,  which  diplomacy  tries  to  wrard  off,  knowing  full  well 
that  they  are  unavoidable,  and  in  which  are  manifestly  at  stake 
no  longer  the  \'ain  satisfaction  of  personal  ambitions  or  i^ncors. 
but  collective  interests  and  often  even  the  verj-  existence  of  a 
nation.  It  can  be  easily  understood  that  this  supreme  circum- 
SlUtce  demands  the  concourse  of  every  energ>\  Thus,  social  life 
eome  to  a  stand  still,  commerce  suspended,  agriculture  itself 
neglected,  the  whole  nation  standing  fully  armed  on  the  frontier, 
claiming  and  absorbing  all  the  resources  of  the  country  in  its 
deadly  work,  form  the  peculiar  and  striking  characteristics  of 
modem  wars. 

Preparations  for  war  consist,  in  a  general  way,  in  drilling  the 
greatest  possible  number  of  valid  men,  in  accumulating  the  im- 
mense supplies  they  will  require  in  their  achievements,  and  in 
carefully  stud>Hng  the  various  plans  of  attack  and  defense.  There 
is  still  another  point  we  must  not  lose  sight  of,  and  this  is,  that 
it  is  not  sufficient  for  a  nation  in  order  to  establish  her  supremacy 
to  be  the  stronger  and  more  intelligent;  she  must  above  all  be 
the  more  noble,  in  other  words,  the  more  moral,  and  more  im- 
bued with  her  duties.  The  most  terrible  arms  are  powerless  in 
the  hands  of  men  deprived  of  this  internal  force  against  which 
nothing  can  prevail. 

The  first  and  most  efficacious  preparation  for  war  is  the  raising 
of  the  moral  level  of  a  nation.  Modem  war  should  not  be  only 
the  supreme  manifestation  of  intelligence  and  force,  it  should  be- 
sides assume  the  character  of  an  exalted  affirmation  of  morality. 
Of  the  Rak  and  Importame  of  Maritime  Frontiers. — Frontiers 
being  the  natural  or  conventional  limits  of  a  country,  may  iit 
some  way  be  considered  as  the  organs  of  the  exterior  life  of  the 
country  and  its  relations  with  other  nations.  In  times  of  peace 
they  serve  to  regulate  the  exchange  of  different  products  of  the 
soil,  or  of  industry,  and  in  times  of  war  they  constitute  the  in* 
violate  bulwarks  of  the  Fatherland. 
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The  role  of  maritime  frontiers  is  from  this  double  point  of  view 
very  different  from  that  of  land  frontiers.  By  means  of  the  latter, 
indeed,  one  country  is  in  direct  contact  with  its  neighbors  on  the 
ContinenL     It  is  in  a  certain  measure  their  tributary  in  a  com- 
mercial point  of  view,  since  its  commerce  can  only  be  established 
with  them  or  through  their  intermediary.     It  strives  to  overflow 
them  with  the  surplus  of  its  productions  of  all  kinds,  and  in  its 
turn  it  has  to  bear  the  incessant  invasion  of  the  merchandise, 
ideas*  and  even  idioms  of  its  rivals.     This  unceasing  work  of 
assimilation,  stimulated  by  the  continuous  development  of  ways 
of  communications,  brings  on  as  a  consequence,  swift  and  acute 
state  of  vital  competition  between  two  nations  separated  by  a 
common  frontier.     If  war  breaks  out,  the  attack  or  defense  of 
this  frontier  is  the  initial  and  dominating  fact  of  the  hostilities, 
of  which  the  seat  mu<Jt  necessarily  be  the  territory  of  one  of  the 
two  nations.    The  struggle  thus  begun  may  have  as  a  result  a 
modification  of  the  frontier,  in  consequence  of  the  annexation 
^y   the  conqueror  of  the  neighboring  provinces,  or  even  the 
shing  and  complete   assimilation   of  the  vanquished.     War 
between  two  bordering  nations  is  therefore  the  most  threatening, 
the  most  terrible,  and  the  one  to  be  prepared  against  with  the 
utmost  care. 
Uk     The  maritime  frontiers  through  which  one  country  commu- 
^Blicaies  with  all  other  nations  plays  quite  a  different  part.     The 
^piea  is  the  highway  open  to  all,  leading  to  all  ports,  and  it  follows 
that  maritime  commerce,  assuming  an  importance  far  superior  to 
that  carried  on  by  land,  is  to  the  country  the  real  fecund  source 
of  greatness  and  wealth.     In  a  military  point  of  view,  the  viola- 
tion of  maritime  frontiers  is  in  reality  an  act  of  a  secondary 
order,  presupposing  that  the  ocean  fleets  constituting  the  first 
I      line  of  defense  have  been  previously  rendered  powerless.     This 
vioUtion,  besides,  constitutes  an  exclusively  maritime  operation, 
limited  to  the  coasts,  but  can,  however »  be  followed  by  an  inva- 
^siofi  of  territory  through  the  landing  of  troops. 
^^    War  between  two  nations  that  do  not  possess  common  frontiers 
^^^giRS  necessarily  by  sea,  and  continues  with  attacks  against  the 
j     seacoasts.    The  same  may  take  place  in  case  of  two  contiguous 
nations  having  the  same  sea  outlets,  as  in  the  case  of  France  and 
Italy,   for  instance.     Both   countries   leaning  on   the  land   side 
against  the  Alpine  mass>  have  their  respective  coasts  advancing 
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to  form  the  m^est^n  basin  of  tlic  MedltciTUieaiL  Their  commer- 
cial rdatioas  are  more  easily  carried  on  by  sea  than  throtigti 
the  matmtam  passes,  hence  a  conflict  of  interests  which  logically 
would  lead  them  to  contend,  in  the  first  place,  for  the  supremacy 
of  that  common  sea. 

On  the  cootrar>%  war  between  two  countries  with  common 
land  frontiers  but  separate  sea  coasts  must  of  necessity*  be  a 
continental  war.  It  would,  however,  be  unwise  in  such  case  to 
n^ect  the  importance  of  the  maritime  frontiers.  As  already 
seen,  each  one  of  the  two  countKes  involved  absorbs,  for  the 
struggle  the  totality  of  its  land  resources.  But  these  resources 
are  limited,  and  it  may  be  presumed  that  the  two  confronting 
armed  powers,  backed  respectively  by  a  line  of  fortified  places 
and  entrenched  camps,  will  not  succeed  at  once  in  terminating 
the  struggle  in  a  decisive  battle.  It  will,  therefore,  become  a 
matter  of  great  importance  to  both  nations  to  be  able  to  appeal 
to  the  neutral  powers,  and  to  receive  through  their  seacoasts  the 
supplies  of  all  kinds,  they  will  need.  The  navy  then  will  be 
charged  with  the  double  duty  of  keeping  open  the  access  to  the 
coasts  and  of  depriving  the  adversary  by  blockade  of  all  com- 
munication with  the  neutrals. 

It  is  proper  to  call  here  attention  to  the  particularly  favorable 
situation  of  France  In  a  geographical  point  of  view.  By  means 
of  the  Mediterranean  and  Algeria  she  rules  Africa,  and  through 
the  Canal  of  Suez,  which  is  her  work,  she  extends  her  influence 
to  the  extreme  East.  TTirough  her  Atlantic  coasts  she  looks 
upon  the  New  World,  and  the  fleets  that  spread  out  from  her 
two  maritime  frontiers  may  be  compared  to  two  arms  always 
extended  towards  the  unlimited  commercial  wealth  of  the  globe. 

Through  her  land  frontiers,  stretching  from  the  south  to  the 
north  of  Europe,  she  can  and  ought  to  exercise  a  legitimate  in- 
fluence upon  the  Continent.  But  let  us  not  forget  that  maritime 
commerce  alone  can  furnish  her  with  the  material  means  of 
exercising  that  influence.  It  is  from  an  energetic  and  wise 
colonial  policy  that  she  must  derive  the  means  she  is  in  need  of 
to  support  the  necessary  claims  of  her  continental  policy. 

Object  of  Maritime  War, — ^The  preceding  considerations  suffice 
to  set  off  the  important  role  of  the  navy  in  war,  and  to  deter* 
mine  the  object  it  ought  in  all  circumstances  to  strive  to  attain. 
Whether  carried  on  against  a  neighboring  nation  or  a  country 
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separated  by  the  sea^  whether  its  object  be  the  immediate  de- 
fense of  the  coasts  of  the  mother  country  or  the  extension  and 
safety  of  her  interests  in  distant  iands^  the  naval  action  of  a  great 
people  purposes  always  to  conquer  the  supremacy  of  the  seas 
in  determined  parts  of  the  globe ;  that  is,  to  maintain  in  said  parts 
freedom  of  communications  for  herself,  and  to  shut  off  those  of 
the  adversary.  It  is  with  the  view  of  satisfying  this  double 
object  that  war  fleets  must  be  built  and  disposed. 

Limited  Field  of  Action  of  Modern  Fleets. — Let  us  first  set  forth 
that  modem  fleets  are  powerless  to  realize  this  object  in  all  parts 
of  the  w*orld,  to  choose  indifferently  as  their  fields  of  operations, 
the  vicinity  of  the  coasts,  the  European  waters,  or  the  distant 
seas,  in  imitation  of  the  sailing  fleets  of  the  last  century.  The 
latter,  finding  their  motive  power  (wind)  everywhere,  and  being 
otherwise  enabled  to  procure  in  every  country  the  supply  of  food 
and  water  necessary  for  their  crews,  possessed  the  unquestion- 
able tactical  advantage  of  an  almost  unlimited  radius  of  action. 

The  characteristics  of  modern  fleets  are,  on  the  contrary,  to 
join  with  a  great  fighting  power  a  very  limited  radius  of  action. 
On  one  hand  the  organs  of  propulsion,  powerful  engines  and 
larg^  boilers,  occupy  the  greater  space  of  the  vessel.  On  the 
other  hand,  the  weight  of  the  guns,  the  armors,  and  all  kinds  of 
machinery  constitute  the  greater  portion  of  the  exponent  of  lad- 
ing. It  is  impossible  to  increase  the  coal  capacity — in  other 
words  the  vessel's  radius  of  action — without  interfering  with  her 
speed  or  fighting  power.  On  the  other  hand,  fuel  being  prop- 
erly  considered  contraband  of  war,  cannot  be  furnished  by 
neutrals. 

Dff ernes  of  the  Coasts. — The  organization  of  the  defense  of  the 
coast&  is  not  of  paramount  importance  to  a  nation  whose  fleets 
possess  an  tmdisputed  superiority  upon  those  of  her  possible 
rivals.  Great  Britain,  for  instance,  can  with  reason  consider 
her  men-of-war  as  the  true  bulwarks  of  her  coasts.  On  the 
coixtrary,  when  a  part  of  the  littoral  is  situated  in  the  immediate 
vicinity,  and  subject  to  the  constant  menace  of  a  superior  mari- 
time power»  all  kinds  of  preparation  for  its  defense  become  a 
necessity  of  prime  importance.  Such  is  the  case  of  our  Channel 
coast. 

The  principal  object  of  the  defense  of  the  coasts  is  to  oppose 
a  landing,  and  the  squadron  should  lend  all  its  force  in  that 
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undertaking.  The  secondary'  objects  are  resisting  all  the  enemy's 
attempts*  stich  as  a  temporan*  occopatioa  of  a  point  of  the  caast» 
destruction  of  senmpho<res«  blockades,  bombardments,  and  tbe 
laying  of  contribution  on  seaports.  In  any  case*  the  defense  has 
to  face  an  enemy  afloat,  and  as  we  have  already  remarked,  is 
an  exclusively  nai»-al  operation.  The  troops  convoyed  by  the  as- 
sailing fieet  are  inactive;  they  become  offensive  only  after  land- 
ing; that  is»  after  an  ineflfectual  attempt  to  defend  the  coast;  it 
then  becomes  a  question  of  defending  the  invaded  territory*, 
which  task  and  responsibility  devolve  upon  the  army. 

The  operations  of  the  na\^  are  always  limited  to  the  defense 
of  the  coast-line  so  called.  This  defense  is  secured  princtpaUy 
by  batteries  and  torts  constructed  on  the  shores,  in  the  vicinities 
of  the  most  accessible  points.  Tliose  works,  having  to  fight 
men-of-war,  should  be  armed  principally  with  guns  similar  to 
theirs,  and  capable  particularly  of  piercing  their  hulls.  The 
methods  of  firing  should  even  resemble  to  a  degree  those  em- 
ployed on  board  ship  against  a  moving  object.  The  land  fort- 
resses are  therefore  real  ships  on  land,  and  their  sea  faces  can 
truly  be  compared  to  a  broadside  of  a  vesseL  The  comparison 
becomes  scrupulously  true,  in  speaking  of  the  lower  (tier  of  guns) 
or  armor-piercing  batteries,  which  are  often  protected  by  turrets 
similar  to  those  of  a  man-of-war.  The  upper  batteries  and 
mortar  batteries  can  also  be  easily  manned  by  seaman  gunners. 

Looking  theoretically  at  an  action  between  a  fighting  ship  and 
a  coast  battery,  one  must  conclude  that  the  advantage  will  always 
remain  with  the  latter*  The  battery,  in  fact,  can  indefinitely  in- 
crease the  thickness  of  its  parapets  or  steel  facings  with  the  use 
of  the  disappearing  gun-carriage  and  smokeless  powder;  it  may 
be  made  invisible  from  the  sea,  and  besides  possesses  a  limitless 
supply  of  ammunition.  The  man-of-war,  on  the  contrary,  is 
always  in  sight  Its  protection  is  limited,  and  it  can  only  fire  a 
certain  number  of  shots.  It  follows,  therefore,  from  this  state- 
ment that  the  defense  of  the  coast  can  be  secured  by  forts  alone, 
on  the  condition  that  they  are  completed  by  sufficient  obstruc- 
tions in  the  passes,  by  means  of  lines  of  torpedoes  and  stockades. 
However,  as  it  would  be  impossible  to  build  works  upon  all  vul- 
nerable points,  their  action  must  be  extended  and  completed  by  a 
defense  fleet  whose  units  become  in  turn  veritable  floating  fort- 
resses^ endowed  with  the  quality  that  is  lacking  on  land,  motion. 
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This  defense  fleet  always  operating  in  sight  of  land  from  which  it 
can  always  renew  its  supplies,  needs  only  a  limited  radius  of 
action.  It  can  comprise  divers  types  of  vessels,  monitors,  rams, 
coast-guards,  all  intended  to  carry  heavy  batteries^  and  capable 
tinder  certain  circumstances  of  delivering  a  blow  with  the  ram. 
It  combines  its  operations  with  the  torpedo-boats,  the  latter  act- 
ing in  preference  by  night  and  surprise,  and  seeking  in  daytime 
protection  under  the  forts  or  the  defense  vessels. 

Finally,  moving  columns  can  be  employed  to  repel  shore  land- 
ings by  hostile  boats  or  light-draft  vessels. 

The  elements  of  this  organization  so  dissimilar  in  types  should 
cocnbine  their  action,  and  obey  one  sole  impulse,  which  can  only 
be  a  naval  one.  We  think  it  useless  to  expand  further  upon  its 
nxkrldng,  having  only  desired  to  point  out  the  place  the  defense 
vessels  of  the  fleet  should  occupy  in  it. 

Fifft  Operations. — The  organization  of  the  defense  of  the  coasts 
can  only  be  the  prologue  of  the  naval  action  of  a  great  power 
whose  territories,  subjects,  and  even  flag  are  scattered  or  engaged 
ill  over  the  globe.  To  abandon  these  interests,  to  renounce 
protecting  the  commercial  highways  that  are  the  exterior  radi- 
ating lines  of  national  life,  would  be  equivalent,  even  in  the  case 
of  a  purely  continental  war,  to  a  first  and  irreparable  defeat. 

It  would  be  vain  to  object  that  in  such  case  the  fate  of  the 
cotmtry  will  be  decided  on  the  land  frontier,  and  Uiat  naval  ac- 
tion»  however  brilliant,  would  be  without  influence  upon  the 
Issue  of  the  struggle.  We  think  this  a  very  questionable  opinion. 
We  have  already  pointed  out  the  necessity  for  every  belligerent 
nation  to  secure  not  only  the  safety  of,  but  still  more,  the  access 
to,  their  coasts.  The  possibility  of  obtaining  supplies  by  sea  and 
pre^'cnting  the  adversary  from  doing  the  same  may  decide  the 
final  success. 

France  particularly  has  a  paramount  interest  in  securing  as 
soon  as  possible  the  supremacy  of  the  seas  in  proximity  with 
her  coasts.  In  regard  to  Germany,  France  should  be  able  to 
close  against  that  power  the  passages  of  the  Channel  and  the 
North  sea. 

On  the  other  hand,  France  occupies  two  shores  of  the  Western 
Mediterranean  Basin,  and  can  no  more  permit  interruption  of 
communications  between  Alger  and  Marseille  than  she  can  allow 
the  enemy  to  cut  off  one  of  her  provinces  from  the  r^t  of  her 
territorv. 
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Beyond  doubt  the  primary  object  to  piirsue  in  time  of  war^  is 
to  prevent  Invasion  by  a  hostile  army,  but  there  is  no  reason  to 
think  that  this  cannot  be  done  by  sea.  In  a  case  where  the  land 
frontier  is  formed  by  a  natural  obstacle  like  the  Alpine  range,  for 
in  stance  r  an  adversary  having  command  of  the  sea  may  prefer  to 
use  the  latter  as  an  open  and  easy  passage  for  his  armies.  It  Is, 
therefore,  of  the  highest  importance  to  the  security  of  the  terri- 
tory to  prevent  the  enemy  from  obtaining  the  mastery^  in  the 
adjacent  seas,  '  * 

That  result  cannot  be  obtained  by  a  convenient  extension  of 
the  coast  defenses.  Torpedo-boats,  as  we  wUl  show  furtJier  on, 
are  powerless  to  realize  the  object  we  have  in  view,  and  the  same 
would  be  true  of  all  vessels  of  high  speed,  but  of  a  military-  \^iue 
inferior  to  the  fighting  power  of  the  enemy's  battleships.  Can 
we  expect  the  coast-defense  monitors  to  oppose  the  passage  of 
the  adversary?  To  do  that  they  should  have  the  speed  and 
radius  of  action  they  are  lacking,  they  should  be  joined  by 
cruisers  and  scouts  indispensable  to  prepare  and  complete  their 
action — realize,  in  one  word,  the  deep  seas'  squadron. 

Thus,  w4iichever  way  v^re  look  at  it,  appears  the  necessity  of 
maintaining  in  the  North  and  in  the  South,  two  fleets  represent* 
ing  the  highest  expression  of  the  nation's  naval  power,  and 
whose  mission  should  be  to  wrest  from  the  squadrons  of  our 
possible  adversaries  the  supremacy  of  the  seas  adjacent  to  the 
country.  Those  squadrons  will  play  in  regard  to  the  coast  fron- 
tiers the  same  part  the  army  will  play  on  the  land  frontier,  with 
this  difference,  however ^  that  whilst  the  latter  is  necessarily 
massed  on  the  frontier  at  the  opening  of  hostilities,  the  naval 
forces  face  the  enemy  in  front  and  apart  from  the  latter. 

We  have  not  to  examine  here  how  operations  will  begin  be- 
tween hostile  fleets*  Both  adversaries  being  alike  convinced 
of  the  necessity  of  obtaining  the  supremacy  of  the  seas,  may 
seek  each  other  from  the  breaking  out  of  hostilities.  It  would 
perhaps  be  a  good  idea  to  force  the  enemy  to  accept  combat  by 
undertaking  at  once  one  of  those  secondary  operations  which 
logically  should  take  place  only  after  the  encounter  between  the 
two  squadrons*  Let  us  simply  state  that  the  encounter  is  bound 
to  take  place>  and  will  exercise  on  the  results  of  a  war,  even  on 
the  Continent,  a  considerable  and  perhaps  decisive  influence. 

It  is  hardly  necessary  to  mention  that  in  case  of  a  war  with  a 
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nava!  power,  squadrons  will  play  tlie  principa!  parts.     It  would 

be  a  mistake,  for  example,  to  suppose  that  England* s  naval  power 
could  be  seriously  shaken  by  a  commercial  warfare^  u  e.^  a  war 
undertaken  against  her  merchant  marine.  The  English  squad- 
rons, having  free  possession  of  our  adjacent  waters,  would  block- 
ade our  ports  and  prevent  our  cruisers  from  going  to  sea.  If 
a  few  of  them  succeeded  in  forcing  the  blockade,  it  would  not  be 
very  long  before  they  would  be  captured  by  the  enemy's  cruisers, 
after  a  more  or  less  lengthy  career,  for  want  of  coaL  Fleet 
operations,  with  a  view  of  keeping  open  access  to  our  ports, 
would  still  be  in  this  case  the  necessary  prologue  to  privateering. 
1  It  will  be  noticed  that  up  to  this  we  have  reserved  the  name  of 
squadrons  to  the  powerful  fleet  intended  to  contend  in  adjacent 
seas  against  European  rivals.  Naval  warfare  in  distant  climes 
wilt  demand  fleets,  which  to  obtain  a  greater  radius  of  action, 
must  necessarily  possess  a  lesser  fighting  capacity. 

Operations  against  an  Enemy s  Coasts.— An  attack  against  coasts 
can  only  be  an  episode  of  fleet  contests;  in  principle  it  should 
follow  them,  becoming  only  possible  after  victory.  If  we  con- 
sider in  particular  the  principal  object  one  can  possibly  have  in 
an  attack  against  an  enemy's  coast,  that  is  the  landing  of  an 
army  corps,  we  maintain  that  this  can  only  take  place  when 
protected  by  a  squadron  that  commands  the  seas.  The  necessity 
of  protecting  the  convoy  and  material  would  indeed  place  such 
a  squadron  at  a  very  great  disadvantage,  if  it  must  besides  con- 
tend against  intact  forces  of  about  equal  strength.  That  squad- 
ron must  also  keep  off  detached  cruisers,  fight  coast-guard  vessels, 
as  well  as  mobile  defenses,  and  if  need  be  destroy  works  con- 
simcted  at  the  points  selected  for  the  landing.  All  these  opera- 
tions, just  as  in  the  case  of  the  defense  of  the  coasts,  lead  to  an 
exclusively  general  naval  action,  for  the  troops  brought  up  can 
only  fall  into  line  after  they  have  landed. 

Blockades  of  navy-yards  and  commercial  ports  can  only  be 
undertaken  by  a  squadron  after  the  destruction  of  the  adversary. 
Owing  to  the  restricted  field  of  action  of  modern  fleets  it  is 
necessary  in  such  a  case  to  establish  in  the  vicinity  of  the  block- 
aded place  a  secondary  base  of  operations,  where  the  assailant 
can  renew  his  supplies,  one  vessel  after  another,  and  which  is 
connected  with  the  principal  base  by  transports  entirely  secure 
against  attacks. 
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The  forcing  of  passes  is  an  operation  which  a  squadron  will 
sometimes  find  advantageous  to  undertake  if  it  can  afterwards 
turn  around,  and  attack  the  enemy's  works  from  the  rear.  In 
principle^  however,  we  cannot  recommend  the  attack  of  a  fortified 
dockyard  from  the  front.  A  squadron  operating  alone  could 
not,  without  risking  great  losses,  attack  forts  and  force  an  en- 
trance to  a  first  class  dockyardj  where  it  could  not  find  a  lodg- 
ing and  bad  no  means  of  occupying.  Whatever  the  injuries 
inflicted  upon  the  adversary  in  that  action,  it  would  expose  itself 
to  the  loss  of  several  of  its  fighting  units,  and  consequently 
jeopardize  the  supremacy  gained  upon  the  adversary  at  a  great 
cost.  It  is  only  in  case  of  the  place  being  invested  land  wise  by 
a  corps  of  occupation  that  it  could  establish  a  concerted  attack 
from  the  sea. 

The  bombardment  of  unprotected  cities  is  not  to  be  comprised 
among  the  operations  tliat  can  be  taken  against  an  eneniy*s  coast 
The  squadron,  however,  will  no  doubt  demand  from  a  commer- 
cial city,  after  sufficient  delay,  the  money,  the  coal  and  the  pro- 
visions it  may  stand  in  need  of.  But  to  appear  suddenly  before 
an  open  port,  to  burn  and  destroy  it,  would  have  no  importance 
on  the  final  results,  and  would  be  contrary  to  the  higher  principles 
we  have  advocated  at  the  beginning  of  this  work.  It  is  not 
usual  to  fire  upon  an  unarmed  mob ;  firing  ceases  the  moment  the 
adversary  strikes  his  colors,  and  with  more  reasons  the  persons 
and  properties  of  non-combatants  should  be  respected,  except 
in  unavoidable  cases.  Resistance  alone  calls  for  and  justifies 
the  use  of  force, 

IVar  on  Commerce, — The  foregoing  conclusions  are  in  part 
applicable  to  war  on  commerce.  Operations  against  the  enemy's 
commerce  are  certainly  among  the  most  potent  in  striking  at  its 
naval  power.  They  complete  the  actions  of  the  fleet  by  realizing 
upon  every  sea  the  object  of  naval  warfare,  which  consists  in 
obstructing  everywhere  the  enemy's  communications.  By  violat- 
ing this  implied  interdiction  in  going  to  sea  under  the  cover  and 
protection  of  their  national  flag,  merchantships  share  in  a  certain 
measure  in  the  action  of  belligerents.  They  cannot  therefore  be 
respected  under  the  same  plea  as  private  property  of  non-com- 
batants. 

It  must,  however,  be  well  understood  that  the  object  of  war 
on  commerce  is  capture  and  not  destruction  of  prizes.     It  is  only 
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through  force  of  certain  circumstances  when  the  captured 
ship  becomes  a  menace  or  a  danger  to  the  captor,  that  the 
latter  is  justified  in  sinking  the  prize  after,  of  course,  previously 
taking  off  the  entire  crew.  This  obHgation  prevents  light  vessels 
and  especially  torpedo-vessels  from  entering  upon  commerce- 
destroying  warfare,  as  having  no  means  of  boarding,  or  putting 
a  prize-crew  on  board  the  captured  vessel,  they  could  only  de- 
stroy them  and  coolly  assist  in  the  drowning  of  its  crew.  Com- 
merce destroyers  should  possess  heavy  tonnage,  a  great  radius^ 
of  action,  and  superior  speed.  Their  primary  object  is  to  pre- 
vent the  maritime  communications  of  the  adversary. 

Resume. — The  rapid  expose  of  the  divers  requirements  of  naval 
warfare  Just  given,  sets  off  the  importance— a  preponderant  one — 
of  properly  called  fleet  operations.  These  alone  by  giving  the 
supremacy  of  the  sea.  insure  the  defense  of  the  coasts  of  the 
country  and  make  possible  attacks  on  the  enemy*s  coasts,  and 
war  on  his  commerce.  Now,  as  before,  naval  battles  between 
battleships  will  decide  alone  the  fate  of  maritime  powers.  That 
truth  has  not  been  altered  by  the  radical  changes  that  have  taken 
place  in  the  capabilities  of  the  man-of-war,  which  being  made 
independent,  so  to  say,  of  the  caprices  of  the  elements,  carries 
within  itself  the  organs  of  its  motion,  and  all  the  factors  of  its 
power. 

SECOND  PART 
THE  MAN-OF-WAR. 

DefinUioft. — The  man-of-war,  the  instrument  of  naval  warfare, 
we  say  it  again,  must  be  built  and  fitted  to  enable  it  to  realize  the 
double  object  it  has  in  view,  namely,  maintain  free  communica- 
tions by  sea  for  itself,  and  obstruct  those  of  the  enemy.  Its 
mission  is  lo  act  on  the  high  seas,  where  it  must  be  able  to 
maintatn  itself,  and  sail  in  perfect  safety.  We  will,  therefore,  not 
caU  by  that  name  craft  which,  whatever  their  sizes  and  arma- 
ments, are  obliged  through  stress  of  weather  to  seek  refuge  in 
port  or  slow  down  sooner  than  merchantmen  of  the  same  ton- 
nage. This  faculty  of  keeping  the  seas,  which  we  will  call  navi- 
gability, is  the  essential  and  primary  quality  we  will  require  from 
the  constructor  before  thinking  of  any  armaments. 

We  have  seen,  on  the  other  hand,  that  the  object  of  naval 
warfare  is  to  conquer  the  supremacy  of  the  sea,  by  either  destroy- 
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ing  men-of-war  of  the  enemy  or  capturing  his  merchant  vessels ; 
it  is  only  exceptionally  that  its  action  is  directed  against  the 
coasts.  Though  the  vessel's  guns  may  be  sometimes  turned 
against  the  latter,  the  general  disposition  of  its  armament  must 
be  made  in  view  of  an  encounter  with  men-of-war*  The  mMxot* 
war  should  thus,  it  seems  to  us,  be  defined  in  a  general  way,  a 
deep-sea  vessel  fitted  to  combat  an  enemy  afloat 

Nautical  Power  and  Fighting  Power, — This  definition  comprises 
two  parts  that  correspond  to  two  terms  constituting  the  man- 
of-war»  the  vessel  itself  and  the  armament,  the  float  and  the 
fortress.  The  first  is  endowed  with  the  quality  that  permits  it  to 
move  from  one  place  to  another,  and  the  second  possesses  tlie 
required  military  efficiency  to  combat  there.  The  nautical  quaU* 
ties,  navigability,  radius  of  action,  speed,  turning  power,  concern 
not  only  navigation;  they  have  besides  a  considerable  importance 
from  a  tactical  point  of  view.  They  contribute  largely  to  the 
efficiency  of  the  fighting  part  of  the  vessel,  and  for  this  reason  it 
seems  to  us  proper  to  designate  them  by  the  general  expression, 
*'  Nautical  Power,"  in  opposition  to  **  Fighting  Power/*  which 
comprises  the  generality  of  the  defensive  and  offensive  disposi- 
tions of  the  ship.  It  is  essential  not  to  mix  up  these  two  terms 
of  the  power  of  the  man-of-war.  We  may  at  once  set  oflF  the 
capital  difference  that  distinguishes  them  from  the  tactical  point 
of  view,  by  enouncing  the  following  rules,  the  evidence  of  which 
needs  no  explanation:  ist  A  squadron *s  nautical  power  is  ex- 
actly equal  to  that  of  the  one  of  its  units  that  has  the  least.  On 
the  contrary,  its  fighting  capacity  is  the  sum  total  of  the  fighting 
capacities  of  all  the  vessels  composing  it  It  is  perfectly  evident 
that  an  assembly  of  vessels  possessing  diflferent  speeds  can  only 
move  together  with  the  speed  of  the  slowest  among  them,  whilst 
any  ship  having  an  armament  and  a  protection  adds  to  the  offen- 
sive and  defensive  power  of  the  whole;  2d,  The  nautical  power 
of  a  vessel  of  a  determined  tonnage  can  only  be  increased  at  the 
expense  of  its  fighting  power  and  vice  versa.  Each  one  corres- 
ponds in  fact  to  a  weight  completing  the  available  fraction  of  the 
load  exponent. 

Before  drawing  any  conclusion  from  those  axioms,  it  is  proper 
to  examine  briefly  in  the  logical  order  of  their  importance  each 
of  the  elements  that  constitute  the  opposite  capabilities  of  the 
man-of-war. 
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NavigabiHty, — ^The  first  of  all,  navigability,  comprises  several 
factors,  the  most  important  of  which  is,  without  contradiction, 
stability-  We  most  demand  that  the  man-of-way  be  "  uncap- 
sizable/*  not  only  from  the  action  of  wind  or  wave,  but  even — 
and  this  is  essential^ — in  case  of  a  leak  in  one  of  its  water-tight 
compartments.  Otherwise  compartment  divisions  instead  of  prov- 
ing a  security  would  constitute  a  danger  to  the  ship.  The  sta- 
bility of  forms,  which  is  the  one  we  have  in  view,  may  be  limited 
to  a  certain  degree,  owing  to  the  necessity  of  obtaining  the 
necessary  stability  of  platform  for  the  efficiency  of  fire  of  the 
guns.  It  is  the  constructor's  part  to  establish  under  his  own 
responsibility  the  proper  compensation  between  those  two  terms 
of  the  stability  and  to  fix  the  metacentric  height,  which  joined 
with  the  special  shape  of  the  vessel  gives  it  in  any  case  the 
complete  security  it  needs.  On  our  part,  we  should  then  re- 
nounce in  the  course  of  the  armament  all  military  installation 
which  would  give  an  increase  of  weight  to  the  superstructures, 
and  the  effect  of  which  would  be  to  reduce  the  radius  of  the 
me  tac  enter. 

It  is  not  enough  to  secure  the  stability  of  the  vessels;  it  must 
besides  be  made  proof  against  the  action  of  the  seas.  It  is  wrong 
to  suppose  that  all  the  upper  works  may  be  made  use  of  for 
fighting  purpose,  beginning  at  the  theoretical  plan  of  the  water- 
line.  It  is  important,  in  the  first  place,  for  the  vessel  to  be 
enabled  to  keep  up  its  fighting  speed  in  moderate  weather,  not, 
of  course,  without  a  certain  loss,  but  without  any  serious  damage 
resulting  or  any  great  inconvenience  in  the  firing  of  the  guns. 
This  essential  capability  of  the  man-'Cf-war  must  be  required  not 
only  in  its  solidity  but  also  in  its  forms  forward  that  are  exposed 
to  the  action  of  the  waves.  This  capability,  for  instance,  must 
never  be  sacrificed  in  order  to  obtain  by  means  of  lowered  forms 
the  secondary  advantage  of  a  depressed  fire  for  the  bow-guns. 

On  the  sides,  the  height  of  the  waves,  and  the  inclination 
caused  by  the  rolling,  render  still  further  part  of  the  upper 
works  useless  from  a  fighting  point  of  view.  The  line  which 
remains  always  above  water ^  taking  into  account  these  two 
factors,  the  freeboard  is  the  true  termination  of  the  huU,  The 
part  of  the  hull  comprised  between  the  waterline  and  the  free- 
board is  not  below  water,  but  it  cannot  either  be  considered  as 
being  completely  above  the  water.    All  the  installations  pro- 
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jccting  out  would  ver\^  olten  be  exposed  to  the  blows  of 
nh'aves,  and  would  produce  seas  and  sprays  troublesome  to  the 
firing  of  the  guns.  This  effect  would  be  still  greater  iu  case  of 
that  part  of  hull  having  a  '"  tumbling  home  "  form.  We  must 
then  demand  before  everything,  b^om  the  constructor,  that  the 
plan  of  the  hull  up  to  the  freeboard  be  even  and  straighL  ] 

Finally,  the  ship  should  be  habitable  (have  good  living  quar* 
ters).  and  the  crew  find  in  ali  parts  of  the  vessel,  where  they  must 
stand,  the  necessary^  breathing  air.  The  ventilation  of  the  com- 
partments— ^above  all,  those  where  the  temperature  is  very  high- 
must  be  abundant,  not  only  under  the  ordinary  conditions  of 
sailing,  but  even  while  in  action.  It  is  inadmissible  that  the 
closing  of  hatches  and  doors  of  watertight  compartments  should 
expose  the  personnel  to  the  danger  of  being  asphyxiated.  Let 
us  add  that  in  no  case  should  the  simple  entrance  of  fresh  air 
be  thought  sufficient,  but  that  means  must  be  provided  for  the 
evacuation  of  foul  air;  hnally,  to  make  habitability  complete*  there 
should  be  an  upper  deck  where  the  men  could  at  least  take  a  few 
steps  in  the  open  ain 

Radius  of  Aciion.—lt  is  intentionally  that  we  have  placed 
radius  of  action  immediately  after  navigability*  If  the  latter  is 
the  preeminent  quality  of  all  deep-sea  vessels,  we  may  consider 
radius  of  action  as  the  **  prime  determinaiite  "  of  the  man-of-war. 
By  it  the  vessel  is  classified  at  once  in  one  of  the  fleets  that  wc 
judge  necessary  to  the  national  defense,  in  the  defense  fleet,  in  , 
the  squadron,  or  in  division  in  distant  waters. 

The  radius  of  action  is  generally  defined  by  the  greater  dis* 
tance  the  ship  can  sail  with  its  own  means,  reducing  itself  in 
consequence  to  economic  speed,  but  in  a  military  point  of  \^ew, 
it  is  preferable  to  compare  between  themselves  the  distances 
possible  at  high  speed.  We  will  therefore  define  radius  of  action 
as  the  distance  that  can  be  always  covered  at  fighting  speed,  and 
we  will  see  further  on  what  is  understood  by  the  latter  expression. 

We  have  already  remarked,  and  as  this  study  progresses  it 
will  be  shown  still  more,  that  the  radius  of  action  can  only  be 
increased  at  the  expense  of  all  the  other  qualities  of  the  ship. 
It  becomes  necessary,  then,  from  the  very  first,  to  determine  the 
minimum  of  speed  that  the  vessel  must  have  to  perform  the  duty 
for  which  it  is  intended.  It  is  the  part  of  the  tactician  alone,  that 
is,  of  the  commander,  to  determine  these  first  data  that  the  con- 
structor must  not  reduce  under  any  pretext  or  circumstances. 


AN  INTRODUCTION  TO  THE  STUDY  OF  NAVAL  TACTICS.      303 


The  radius  of  action  depends  upon  the  quantity  of  coal  that 
can  be  stowed  in  the  ship's  bunkers.  This  quantity  should  not 
include  the  coal  for  the  divers  auxiliary  apparatus  in  use  for  daily 
life  on  board  ship,  or  for  the  working  of  its  interior  organs* 
This  fuel,  that  may  be  designated  as  coal  for  ordinary  use,  should 
be  regarded  as  part  of  the  ship's  provisions.  These  supplies  of 
food,  fresh  water,  coal  for  ordinary  purpose,  should,  like  the 
radius  of  action,  be  determined  for  the  constructor  according  to 
types  corresponding  to  the  fleets  enumerated  above.  They  ne- 
cessitate the  reprovisioning  of  the  vessel  at  the  end  of  a  given 
period,  which  should  be  the  more  extended  as  the  radius  of  action 
is  itself  greater,  but  these  supplies  should  never  be  confounded 
I  with  the  propulsion  coat  which  is  only  consumed  in  the  displace- 
ment of  the  vessel.  It  may  be  of  interest  to  remark  here  that 
any  inopportune  displacement  of  a  man-of-war  will  decrease  in 
part  its  tactical  value  by  thus  reducing  the  radius  of  action  imme- 
diately realizable.  We  will  say  a  few  words,  when  treating  of 
ordnance  further  on,  about  the  ammunition  supply,  which  affects 
only  the  fighting  power  of  the  vesseL 

Speed, — Among  all  the  elements  of  nautical  power,  speed  is 
unquestionably  the  one  that  most  directly  contributes  to  the  mili- 
tary action  of  the  vessel;  it  must  not,  however,  be  comprised 
among  the  factors  of  the  purely  military  or  fighting  power,  to 
which  it  is  never  more  than  a  useful  auxiliary.  The  vessel  pos- 
sessing superiority  of  speed  can  always  come  up  with  or  get 
away  from  its  adversary.  It  is  then  in  that  position  which  can 
be  compared  with  that  of  a  vessel  in  former  times  having  the 
advantage  of  wind.  But,  as  in  fonner  times,  this  advantage  is 
only  really  efficacious  when  at  the  same  time  the  vessel  possesses 
a  superior  armament  to  that  of  the  adversary.  When  manifestly 
inferior  in  strength,  it  can  only  use  speed  to  escape. 

The  speed  that  can  thus  contribute  to  the  military  action  of  a 
man-of-war  has  little  in  common  with  that  obtained  during  trials 
with  forced  draft  and  under  peculiar  circumstances.  The 
vessel  will  never  again  attempt  to  obtain  that  speed,  for  it  might 
be  the  cause  of  mishaps  that  must  be  prevented  by  all  means. 
The  tactical  speed,  otherwise  called  fighting  speed,  is  the  one 
that  can  be  indefinitely  kept  up  with  natural  draft,  without  ex- 
hausting the  personnel  or  the  machinery,  the  crew  being  at  gen- 
eral quarters.    The  last  condition  implies  the  possibility  of  pass- 
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ing  the  coal  from  the  bunkers  to  the  fire-rooms  without  inter- 


fering with  the 


of  the  gims  or  the  passage-ways.    The 


service 

speed,  or  to  speak  more  exactJ>%  the  fighting  space,  corresponds 
to  a  definite  capacity  of  the  engines,  and  a  given  number  of  revo- 
lutions of  the  screwsu  That  is  the  one  the  vessel  will  commonly 
adopt  in  all  war  circumstances,  reserving  of  course  the  power  of 
increasing  its  speed  in  case  of  need* 

Outside  of  parts  frequented  by  the  enemy ^  the  man-of-war  wiU 
often  find  it  to  its  advantage  to  adopt  the  economic  speed,  which 
will  allow  it  to  obtain  the  maximum  radius  of  action.  There 
exists  besides,  an  evident  correlation  between  radius  of  action 
and  speed*  The  two  elements  complete  each  other  in  giving  the 
vessel  all  its  nautical  power,  which  becomes  thus  truly  charac- 
terized by  what  may  be  called  **  radiating  speed." 

Turning  Power. — To  finish  the  enumeration  of  the  various 
factors  of  the  nautical  power,  there  remains  to  say  a  few  words 
touching  the  turning  quality  of  the  man-of-war.  When  the 
latter  had  but  one  screw,  the  diameter  of  its  turning  circle,  in 
fact,  described  astern  a  circular  zone,  where  the  enemy  found 
himself  in  a  favorable  position  from  the  point  of  view  of  close 
attack  with  the  ram  or  torpedo*  The  warship  has  less  interest 
in  limiting  its  gyrating  circle  since  it  possesses  at  least  two 
screws  permitting  it  to  maneuver  with  more  facility.  It  may, 
however,  gain  a  marked  advantage  from  the  possibility  of  turning 
without  modifying  the  speed  of  the  engines.  The  constructor 
will  therefore  endeavor  to  give  it  this  advantage,  bearing  in  mind 
at  the  same  time  that  the  heeling  caused  by  the  turning  maneuver 
must  not  interfere  with  the  firing  of  the  guns.  It  should  be  de- 
manded also  that  the  workings  of  all  the  mechanical  agencies  of 
gyration,  helms,  servo-motors,  and  command- wheels  (roues  de 
commanded  should  offer  the  same  guarantees  required  in  weap- 
ons of  war,  and  which  we  will  enumerate  further  on.  We  might 
say  the  same  in  regard  to  the  motive-engines  as  well  as  the  vital 
organs  of  the  vessel  which,  in  its  ensemble,  is  in  reality  a  gigantic 
weapon  that  the  captain  wields  by  means  of  the  propellers  and 
the  helm. 

Offensive  and  defensive  Weapons. — Tlie  fighting  power  of  the 
vessel  is  composed  of  two  distinctive  parts  but  inseparable  the 
one  from  the  other;  the  offensive  power  and  the  defensive.  The 
first  comprises  the  arms  intended  to  act  against  the  adversary. 
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and  the  second  the  arrangements  of  all  kinds  that  allow  of  their 
working  under  the  fire  of  the  enemy. 

The  quahtles  required  in  a  weapon  of  war  are  the  following: 
In  the  first  place,  the  weapon  must  be  capable  of  being  handled 
with  perfect  safety.  It  is  essentia!  that  the  crew  should  know 
that  except  in  case  of  downright  carelessness  they  have  nothing 
to  fear  from  the  forces  they  put  in  action.  Then  the  arm  must 
be  simple,  that  is,  its  mechanism  must  be  worked  in  an  elemen- 
tary manner.  The  use  of  modern  arms  requires,  no  doubt,  a 
special  knowledge,  principally  in  the  mounting  and  regulating 
of  the  apparatus,  but  the  arm  must  not  be  at  the  mercy  of  an 
indispensable  man,  the  only  one  capable  of  handling  it,  and  who 
might  be  wanting  at  the  moment  of  combat.  It  is  important, 
in  the  second  place,  that  these  mechanisms  should  be  strong. 
Whate^^er  their  complication,  they  must  be  as  much  as  possible 
proof  against  injury  due  to  neglect  or  clumsiness.  It  is  neces- 
sary that  one  should  depend  absolutely  on  the  proper  working  of 
an  arm  at  the  very  moment  of  using  it.  Finally,  it  must  be 
efficient,  in  other  words,  capable  of  doing  the  greatest  injury  to 
the  enemy*  The  last  condition  is  evidently  the  most  important, 
but  it  can  only  be  attained  after  the  other  three.  However  ter- 
rible the  effects  produced  by  an  arm,  its  adoption  should  be  re- 
jected if  there  should  be  any  appearance  of  danger  in  its  handling, 
if  complicated  or  unreliable.  In  a  word,  we  want  an  arm  that  is 
at  the  same  time  safe,  simple,  strong,  and  efficient. 

To  these  qualities,  which  are  general,  should  be  added  another, 
special  to  arms  employed  on  board  a  vessel;  their  working  and 
efficiency  should  be  as  free  as  possible  from  the  motion  of  the 
ship.  The  offensive  weapons  of  a  man-of*war  are  of  three  kinds: 
the  gun,  the  ram,  and  the  torpedo.  We  lay  aside  small  arms, 
such  as  rifles,  swords,  and  revolvers,  which  although  very  useful, 
can  hardly  be  considered  as  part  of  the  armament  of  a  vessel 
This  armament,  intended  to  fight  the  enemy  afloat,  has  two 
objects  in  view :  sink  the  vessel  by  attacking  the  hull  below  water, 
or  cripple  it  by  acting  against  its  essential  organs  and  personnel, 
through  the  destruction  of  its  upper  works. 

Inverted,  the  defense  proposes  to  secure  on  one  hand  the 
fioatability  of  the  vessel,  and  on  the  other  the  protection  of  its 
vmrious  machinery  and  its  personnel.  These  two  terms  of  the 
fighting  power  of  the  ship  complete  each  other.     It  is  not  expe- 
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dient  to  seek  only  in  a  bold  and  sudden  offensive,  the  means  of 
avoiding  the  blows  of  the  adversary*  At  sea,  where  there  is  no 
natural  obstacle,  no  rolling  ground,  it  can  be  affirmed,  specially 
in  view  of  the  recent  advance  in  ordnance,  that  the  best  guarantee 
of  an  efficient  offensive  resides  in  a  serious  protection. 

The  Ordfmnce.—TliQ  gun  is  preeminently  the  arm  of  the  battle- 
ship. Naval  battles  have  always  been  and  are  still  fought  with 
the  gun.  The  ram  and  the  torpedo  appear  only  as  an  episode, 
for  the  one  of  the  two  squadrons  having  the  greater  speed  can 
keep  a  safe  distance  from  their  reach.  The  gim.  on  the  con- 
trary, is  the  arm  of  all  distances,  and  suffices  to  produce  the 
two  effects  we  demand  from  the  offensive  weapons;  that  is,  sink 
the  adversary  and  put  him  hors  de  combat. 

Its  part  is  to  pierce  and  destroy,  and  with  this  double  object 
it  uses  in  principle  two  kinds  of  projectiles,  armor-piercing  shells 
and  high -explosive  shells.  Both  act  by  impact,  for  the  constant 
variations  of  distances  between  combatants  do  not  permit  the 
use  of  fuse  firing  except  in  special  cases,  as,  for  example,  when 
using  shrapnel  against  light  craft  at  a  calculated  distance.  Let 
us  remark  that  it  is  sought  by  loading  the  armor-piercing  pro- 
jectile with  a  small  bursting  charge  to  produce  a  certain  destruc- 
tive effect  after  perforation ;  conversely,  it  is  sought  to  obtain  the 
bursting  of  the  shell  only  after  its  passage  through  the  hull  of 
the  vessel.  In  both  cases  we  thus  come  nearer  the  model  pro- 
jectile, that  is  of  that  one  capable  of  producing  successively  and 
completely  the  two  results. 

The  obstacles  against  which  the  gun  has  to  contend,  if  we 
refer  to  the  enemy  afloat,  may  be  divided  in  three  categories. 
The  first  comprises  the  parts  of  the  vessel— for  instance,  turrets 
and  water-line — that  have  the  maximum  protection  and  carry  the 
heavier  armor.  Against  those  obstacles  the  heavier  gun  must 
be  used,  that  is.  the  one  which  possesses  the  greater  ballistic 
power.  The  ballistic  power,  which  consists  in  velocity  rather 
than  in  weight  of  projectile,  is  not  necessarily  in  proportion  to 
the  caliber  and  weight  of  the  gun.  The  power  must  be  sought 
by  using  in  the  manufacture  of  the  piece  the  most  resisting  and 
lighter  metal.  True,  in  the  present  state  of  metallurgic  knowl- 
edge, the  higher  ordnance  has  necessarily  a  considerable  weight, 
and  the  number  of  the  guns  on  board  is  limited.  They  require 
in  their  use  complex  hydraulic  or  electric  apparatus,  whose  work- 
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ing  i$  slow.     Besides,  their  ammunition  supply  cannot  be  con- 
siderable. 

The  firing  of  the  heavy  guns  is  necessarily  less  frequent  and 
their  ammunitions  should  not  be  wasted  in  the  combat  It  would 
in  the  first  place,  be  bad  tactics  to  fire  them  against  obstacles  of 
the  second  category  comprising  the  parts  of  the  vessel  of  medium 
resistance  or  protected  only  with  a  thin  armor.  Against  these ^ 
moderate  caliber  guns  will  be  more  efficient  Their  rapid  fire 
will  permit  to  throw  against  them  a  heavier  mass  of  metal  than 
a  *big  gun  could  do  in  the  same  space  of  time.  Finally,  those 
parts  of  the  vessel  that  are  not  protected,  the  thin  plates  of  the 
superstructures*  and  the  hulls  of  light  vessels  will  be  pierced  or 
destroyed  by  the  rapid  fire  of  the  light  guns,  which  will,  besides, 
act  against  the  exposed  crew* 

The  dividing  of  the  ordnance  in  three  groups,  heavy,  moderate, 
and  light  guns,  is  thus  commanded  by  the  very  nature  of  the 
obstacles  opposed  to  them,  but  it  must  be  observed  that  the  role 
of  the  heavy  gun  is  always  predominant.  Its  blows  may  be  de- 
cisive^ if  the  enemy  is  struck  at  the  water-line,  and  they  are  always 
efficient  whatever  the  part  of  the  ship*  There  will  be  some  ad- 
vantage now  and  then  in  firing  on  the  upper  works  with  explo- 
sible  shells  of  heavy  caliber,  which  will  work  great  destruction. 
The  arrangements  in  regard  to  the  number  and  position  of  the 
heavy  guns  constitute  consequently  the  most  important  factor 
of  the  offensive  power.  Their  number  being  limited  by  the 
necessity  of  displaying  in  a  parallel  line  the  other  elements  of 
the  ship's  power,  they  must  be  given  the  maximum  utilization  by 
providing  for  them  an  arc  of  train  as  considerable  as  possible. 
Theoretically  speaking,  the  vessel  might  mount  but  one  single 
heavy  gun,  the  number  of  the  fighting  units  being  then  increased 
to  a  desired  proportion.  But  such  an  arrangement  would  con- 
stitute a  poor  use  of  the  appropriation  money  and,  on  the  other 
hand,  it  would  not  be  possible  to  place  this  single  piece  in  a 
position  that  would  command  the  whole  horizon.  We  are  then 
reduced  to  the  necessity  of  prowding  the  vessel  with  at  least 
two  heav>"  guns  placed  in  the  axis,  one  forward,  one  aft,  and 
having  on  each  side  of  the  median  line  the  most  considerable 
train  possible.  Those  are  the  two  places  really  fit  for  heavy  guns, 
and  if  it  is  proposed  to  increase  to  four  the  number  of  these  guns, 
an  board  large  battleships,  these  two  places  will  be  the  most 
desirable  for  them,  two  in  one  turret 
ai 
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The  above  igfangemeBt  of  the  bcmry  gnus  presents^  neverthe- 
less, two  objectscxDs:  the  irst  tbat  an  unltickj  shot  ti^ht  disable 
two  guns  at  the  same  time^  but  the  realiDed  economy  of  weight 
permits  to  give  to  these  guns  thus  united  the  niaximum  protec- 
tion, and  as  a  coasequence  to  oiimmizc  as  much  as  possible  this 
objection.  la  the  second  pkce,  the  bow  pieces  and  the  stem 
pieces p  in  crossing  their  fires,  create  on  each  side  of  the  vessel  a 
triangular  zone  that  their  fire  onnot  reach. 

The  lozenge-shaped  disposition  of  the  four  heavy  guns,  that 
is,  one  forward,  one  aft,  and  one  on  each  side,  does  not  present 
any  of  those  objections,  and  theoretically  allows  firing  three 
pieces  at  the  same  time  in  each  of  the  four  principal  directions, 
but  this  advantage  is  purely  iUusorj^  for  the  firing  in  the  axis  of 
the  guns  placed  in  the  center  and  abeam  can  only  be  done  by 
means  of  a  tumbling  home  or  defective  form  of  the  upperworks, 
and  can  only  be  carried  out  at  +he  risk  of  damaging  the  fore 
and  after  parts  with  the  blasts  of  the  pieces.  We  reject  in  prin- 
ciple the  use  of  blast  screens,  so  easily  destroyed  by  the  rapid 
fire  of  the  small  guns,  and,  besides,  it  increases  out  of  proportion 
the  target  presented  to  the  fire  of  the  enemy.  In  reality  the 
lozenge-shaped  arrangement  only  permits  the  use  of  either  the 
forward  or  after  gun,  two  on  the  bow  or  on  the  quarter,  and 
three  only  abeam.  One  of  the  pieces  is  always  unused  in  the 
case  of  a  single  object. 

The  arrangement  in  couples  forward  and  aft  allows,  on  the 
contrary,  to  bear  always  two  guns  dead  ahead  or  dead  aft, 
and  four  on  the  sides.  It,  therefore,  realizes  a  superior  offensive 
power  with  a  gain  in  the  difference  of  weight,  since  it  uses  only 
two  turrets  instead  of  four,  and  it  is  this  arrangement  that  should 
logically  prevail. 

We  have  claimed  for  the  primary  battery  the  maximum  of 
ballistic  power  by  reducing  to  a  minimum  the  number  of  the 
guns.  On  the  contrary,  we  shall  demand  for  the  secondary 
battery  that  it  be  as  numerous  and  as  handy  as  possible,  while 
preserving  the  sufficient  ballistic  power  for  the  work  it  is  intended 
to  perform.  As  a  rule  the  pieces  of  the  secondary  battery  may 
be  placed  anywhere  on  board  ship  where  their  action  is  not 
hindered  by  the  blast  of  the  big  gun.  In  the  system  of  two 
guns  forward  and  two  aft  that  we  have  adopted,  they  will  occupy 
to  great  advantage  the  central  part  of  the  vessel.     The  guns 
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nearest  the  extremitjes  will  be  able  to  fire  ahead  or  aft  oo  each 
side  of  the  turrets  of  the  heavy  guns.  We  think  this  arrange- 
ment preferable  to  that  consisting  in  placing  the  fore  and  after 
guns  of  medium  caliber  on  a  higher  deck.  Its  difficulty  in  such 
case  of  protecting  completely  their  organs,  as  well  as  the  neces- 
sity of  reducing  as  much  as  possible  the  elevation  above  water 
of  the  man-of-war,  makes  it  advisable  to  place  all  the  guns  of  the 
primary  and  secondary  battery  on  a  leveL  The  guns  forward 
should,  however,  have  a  greater  elevation  than  those  aft,  in  order 
to  be  always  serviceable  in  a  heavy  sea. 

Thus,  we  save  completely  the  upper  tiers  for  the  guns  of  the 
light  battery,  whose  dominant  quality  is  their  rapidity  of  fire. 
There  is  no  advantage  in  placing  this  battery  very  high,  for  its 
principal  object  is  to  fight  the  torpedo-boats,  and,  as  such^  their 
pointing  in  direction  is  the  only  one  capable  of  rectification;  the 
firing  must  be  as  flat  as  possible. 

The  fire  of  the  guns  of  the  light  battery  placed  in  the  tops 
is  necessarily  unreliable,  not  only  on  account  of  the  motion  of 
the  vessel,  but  also  on  account  of  their  elevation  above  water, 
which  at  short  distances  would  make  a  considerable  angle  of  fall. 
These  guns  can  only  be  effective  in  cases  of  vessels  crossing 
against  the  unprotected  personnel  of  the  decks  or  bridges.  It 
is  doubtful  if  that  object  justifies  the  use  of  the  fighting  masts 
that  support  them  and  are  exposed  to  be  destroyed  or  upset  in 
action  by  exploding  shells,  and  thus  become  a  danger  for  the 
vessel  The  masting  of  armored  battleships  should  only  be 
intended  for  signals,  and  constructed  so  as  to  present  as  little 
target  as  possible  to  the  shells  of  the  enemy. 

The  efficiency  of  firing,  apart  from  the  caliber,  depends  on  two 
factors:  accuracy  and  rapidity.  Theoretically,  rapidity  of  fire 
takes  only  the  second  place,  but  in  practice  the  chances  of  hitting 
the  enemy  increase  with  the  number  of  projectiles  it  is  possible 
to  fire  at  him  during  the  time,  often  very  brief,  he  offers  a  favor- 
able target.  There  is,  therefore,  a  great  advantage  in  improving 
the  mechanism  of  the  gun,  50  as  to  obtain  a  rapid  fire,  not  for- 
getting  that  ammunition-hoists  and  passages  must  have  the 
endurance,  safety  and  simplicity  required  in  the  gun  itself,  besides 
giving  a  supply  as  rapid  as  the  firing  of  the  piece  they  serve. 
It  is  a  mistake,  we  think,  to  seek  the  solution  of  the  latter  problem 
in  the  rapid  motion  of  the  hoist,  which  can  only  be  obtained  at  the 
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expense  of  safety.  Rapid  firing  being  seldom  sudden  and  unfore^ 
seen,  and  being  capable  in  that  particular  case  of  being  secured 
by  the  reserve  supply,  the  movement  of  the  ammunition  coming 
up  from  the  magazines  can  be  a  slow  and  continuous  one,  11 
care  is  taken  to  begin  it  in  time.  The  supply  of  ammunition 
from  the  magazine  will  then  be  equal  to  that  spent  by  the  piece. 

The  rapid  firing  of  the  pieces  of  the  secondary  battery^  demands 
some  discrimination.  The  tactical  principle  of  firing  as  rapidly 
as  possible  the  moment  the  enemy  makes  his  appearance  does 
not  apply  at  sea.  The  regulating  of  long  distance  fire  can,  in 
fact,  be  only  approximate,  and,  moreover,  the  moderate  supply 
of  ammunition  on  board  cannot  be  renewed  during  the  action 
The  rapid-fire  guns  of  the  secondary  battery  actually  in  use 
would  have  spent  all  their  ammunition  in  two  or  three  hours  of 
active  firing.  It  is,  therefore,  of  great  importance  not  to  open 
rapid  fire  before  having  obtained  the  distance  by  slow  firing,  or 
when  the  flattening  of  the  trajectory  renders  distance  immaterial 

As  a  principle  the  heavy  guns  should  only  begin  fire  at  the 
distance  where  its  projectiles  can  pierce  the  armor  of  the  hostile 
vessel.  That  distance  determined  beforehand,  and  which  in  most 
cases  will  be  at  the  same  time  favorable  for  the  fire  of  the  second 
battery,  will  be  considered  as  the  fighting  distance.  The  vessel 
superior  in  speed  and  armament  will  impose  that  distance  on  the 
adversary,  in  a  circular  combat,  keeping  at  a  safe  distance  from 
torpedo  attack.  In  the  contrary  case,  instead  of  running  away, 
he  will  generally  find  it  more  advantageous  to  stand  head  on  to 
the  adversary,  and  if  the  latter  will  accept  the  crossing,  he  will 
naturally  reserve  the  fire  of  his  heavy  pieces  and  the  most  active 
fire  of  all  his  batteries  for  the  moment  of  crossing  to  the  other 
bow.  He  will  have  determined  before  hand  for  the  use  of  each 
gun  on  the  most  suitable  projectile;  and  it  is  of  interest  to  remark 
that  the  disposition  in  couples  of  the  ordnance  permits  of  the 
simultaneous  use  of  the  armor-piercing  shell  and  the  bursting 
shell  at  the  proper  time. 

Without  insisting  further  upon  those  considerations,  we  may 
sum  up  by  stating  that  the  primary  qualities  required  from  the 
vessel's  batteries  are  rapidity  of  fire  and  flat  trajectory.  It  fol- 
lows that  this  ordnance  cannot  consist  of  mortars,  the  weapon 
of  slow  fire,  and  curved  trajectory,  requiring  complete  stability 
of  platform  and  an  accurate  knowledge  of  distance.     Mortars 
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could  be  of  service  in  the  attack  of  coast-defense  worksi  and  the 
ibombardment  of  forts,  btit  it  may  be  observed  that  the  vessel's 
fl>atteries  can  be  used  in  thi&  special  undertaking. 

To  complete  what  concerns  the  battery,  it  is  fitting  to  speak 
briefly  of  the  supply  of  ammunition,  which  in  some  sort  repre- 
sents the  quantity  of  military  power  of  which  the  vessel  is  capable. 
These  supplies  must  be  determined  by  the  bureau  of  ordnance, 
and  suited  like  the  radius  of  action  to  the  mihtary  role  expected 
from  the  vessel     In  no  case  can  they  be  modified  by  the  naval 
constructor,  and  their  adoption  must  be  insisted  upon  absolutely, 
.The  magazines  must  be  situated  below  the  water-line,  and  in  the 
vicinity  of  the  pieces.     Finally*  in  order  to  facilitate  as  much  as 
possible  the  supply  of  the  gun*  the  ship's  batteries  should  com- 
: prize  only  three  calibers,  one  for  the  primary  battery,  one  for 
Pthc  secondary  battery  and  one  for  the  light  battery. 

The  Ram  and  the  Torpeda. — The  object  of  the  heavy  battery 
which  is  to  sink  the  enemy's  vessel  by  piercing  the  hull  at  the 
water-line  is  continued  under  water  by  the  ram  and  the  torpedo, 
which  are  intended  to  act  by  contact  against  the  unprotected 
parts  of  the  hulK  The  wounds  made  by  these  weapons  are  gen- 
erally fatal,  but  their  terrible  efficiency  is  balanced  by  the  diffi- 
culties encountered  tn  their  use.  As  a  general  rule,  it  is  only 
as  the  result  of  a  clever  maneuver,  and  by  taking  advantage  of 
the  unforeseen  circumstances  of  the  conflict,  or  against  a  disabled 
adversary,  that  a  vessel  finds  itself  In  position  to  deliver  a  blow 
with  the  ram.  or  to  fire  a  torpedo. 

The  ram  possesses,  it  must  be  confessed,  in  the  highest  degree 
the  qualities  of  simplicity  and  strength  that  typify  a  weapon  of 
war.  The  action  by  shock,  practiced  from  the  earlier  periods, 
and  made  again  possible  through  the  bulk  and  speed  of  modem 
vessels,  will  remain  for  a  long  time  to  come  one  of  the  eventual 
factors  of  its  fighting  power.  But  it  would  be  wrong  to  suppose 
that  the  ram  wielded  directly  by  the  captain  should  be  his  prin- 
rtpal  objective  during  the  combat,  and  the  firing  of  the  batteries 
or  torfirdoef  left  to  somebody  else.  In  all  circumstances  the 
handling  of  the  vessel  is  made  subordinate  to  the  necessity  of 
making  the  best  use  possible  of  all  its  weapons*  It  is  the  cap- 
tain's part  alone  to  combine  their  action »  to  fix  the  precise  mo- 
ment  and  the  conditions  of  their  use.  In  the  generality  of  cases, 
he  acts  alone  by  the  use  of  the  gim :  if  he  intends  to  use  the  ram, 
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he  may  prepare  Its  actiOD  and  intenstfy  it  by  means  of  his  heavy 
guns  and  torpedoes. 

The  captain  who  should  propose  as  his  sole  object  tlie  attack 
by  shock,  would  run  the  risk  of  witnessing  the  futility  of  hi^ 
efforts*  The  maneuvering^  facilities  with  which,  thanks  to  its  twin 
screws,  the  modem  ship  is  endowed,  would  permit  it  to  avoid 
easily  the  immediate  contact  of  its  adversary  as  long  as  it 
remains  manageable.  Besides,  the  shock  under  great  headway 
may  be  as  dangerous  to  the  assailant  as  to  the  assailed.  It  is  a 
question  whether  the  ram  is  not  limited  in  its  use  to  attack 
against  a  disabled  vessel,  rendered  motionless  by  the  destruction 
of  its  propelling  power,  or  forced  to  follow  an  immutable  course. 
Even  in  such  case,  it  must  not  be  forgotten  that  a  vessel  threaten- 
ing  another  with  its  bow  is  in  turn  exposed  to  be  stopped  by  a 
torpedo  before  attaining  its  object.  The  torpedo-launching 
tubes  properly  disposed  forward,  aft  and  on  the  sides,  play  thus 
a  defensive  part  by  creating  around  a  vessel  a  zone  always  dan- 
gerous to  invade.  The  automobile  torpedo  may  be  compared 
to  a  ram  acting  from  a  distance  in  all  directions.  This  view  of  it 
defines  better  its  tactical  use  tlian  the  assimilation  that  can  be 
made  of  this  weapon  with  a  submarine  projectile.  Though  it 
stands  midway  between  the  ram  and  the  heavy  gun,  the  slowness 
of  its  motion  under  water,  compared  with  that  of  a  projectile 
through  space,  does  not  allow  of  its  easy  training,  the  sights 
having  principally  to  reckon  with  two  unknown  and  uncertain 
factors,  the  course  and  the  speed  of  the  adversary.  There  will 
be  always  great  advantage  in  making  use  of  the  torpedo  at  close 
quarters,  with  a  big  chance  in  favor  of  its  success.  The  firing 
of  torpedoes  by  means  of  submarine  tubes  makes  its  success  more 
uncertain.  We  think  it  will  be  often  found  advisable  to  fix  the 
tubes  and  leave  with  the  captain  the  care  of  seeking  a  position 
favorable  for  firing  the  torpedo.  However,  in  case  of  the  ship 
becoming  unmanageable  as  the  result  of  damage  to  the  engine,  it 
would  be  an  advantage  to  be  able  to  train  the  submarine  tubes. 

Floatability, — Passing  now  to  the  study  of  the  defensive  ar- 
rangements or  dispositions,  let  us  state  that  their  principal  object 
is  to  secure  the  floatability  of  the  ship  threatened  at  the  same 
time  by  the  heavy  ordnance,  the  ram,  and  the  torpedo.  Against 
the  fire  of  the  first,  there  has  not  been  found  up  to  this  time,  a 
better  protection  than  the  all  around  armored  water-belt.     The 
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miaimum  height  of  this  belt  is  determined  by  the  limits  between 
which  varies  the  water-line,  according  to  the  rolling  or  the 
lightemng  of  the  vessel  as  a  result  of  the  consumption  of  coal  and 
stores.  Against  the  penetrating  power  of  the  high-powered  pro- 
jectiles this  armor  must  have  a  resisting  capacity  not  necessarily 
commensurate  with  its  thickness  and  its  weight.  Progress  con- 
sists, as  in  the  case  of  guns  of  heavy  caliber  in  perfecting  process 
of  manufacture  in  order  to  produce  a  metal  more  and  more  light 
and  resistant.  There  will  be  found  great  advantage  in  extending 
the  belt  up  to  the  freeboard,  with  a  decrease  in  thickness. 

In  the  absence  of  an  armor  water-belt  it  is  almost  illusory  to 
reckon  upon  a  protective  deck  to  secure  the  vessel's  floatability. 
Useless  in  this  case,  if  it  is  situated  above  the  water^  it  becomes 
dangerous  if  it  is  below,  for  it  obstructs  the  means  of  draining 
at  hand*  The  protective  deck  must  therefore  be  in  turtle-back 
fashion,  with  the  central  part  well  above  water,  and  the  edges 
reaching  below  the  water-line.  It  must  be  remembered,  how- 
ever, that  the  incline  presented  on  the  sides,  makes  it  in  that  case 
\Tilnerable  to  the  high  explosive  shell,  whose  bursting  is  most 
destructive  on  the  line  perpendicular  to  its  trajectory.  Even  then 
it  should  never  be  used  alone,  owing  to  its  being  more  dangerous 
to  stability  than  the  deck  entirely  situated  below  the  water-linei 
one  single  leak  being  sufficient  for  the  submersion  of  one  whole 
side  of  its  surface.  It  is  necessary  to  complete  its  action  with  a 
bell  of  cofferdams  rising  on  the  sides  above  the  water-line,  and 
a  cellular  division  of  its  upper  parts. 

However,  as  there  does  not  practically  exist  a  substance  suffi- 
ciently light,  obturating  and  incombustible  to  fill  the  cofferdams 
such  a  method  can  only  reduce  in  a  certain  measure  the  eflFect 
of  the  impact  of  a  projectile  at  the  water-line,  by  limiting  the 
entrance  of  water  to  a  few  cells  situated  on  the  side,  and  the 
heeling  over  that  will  result  may  become  dangerous  to  the  safety 
of  the  vessel  if  no  means  are  found  to  remedy  it  immediately,  and 
above  all  to  drain  the  flooded  compartments. 

The  defense  must  abandon  the  direct  protection  of  the  bclow- 
water  hull  against  the  ram  or  topedo,  and  try  to  minimize  as 
much  as  possible  the  effects  of  the  shock  of  those  weapons.  It 
tries  to  do  it  by  means  of  the  double  bottom  and  the  water-tight 
compartmentSp  as  well  as  by  multiplying  the  means  of  pumping 
out  the  water.    The  sum  of  these  arrangements,  which  concern 
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exclusively  the  constructor,  should  from  a  militar>^  point  oi  vie 
present  all  the  characteristics  of  simplicity  and  safety  in  their 
working  that  we  claim  for  all  machineries  intended  for  use  during 
the  combat.  It  is  on  this  condition  alone  that  they  will  aid 
effectively  in  increasing  the  defensive  power  of  the  vessel. 

Protection. — It  is  possible  to  conceive  in  theory  the  possibility 
of  securing  in  a  complete  manner  the  floatability  of  the  vessel. 
By  making  itself  unsinkable,  however,  the  man-of-war  would 
have  only  solved  one  portion  of  the  problem  of  its  defense.  The 
high  explosives  of  modern  ordnance  acting  against  its  super- 
structures would  soon  paralyze  its  movements  and  render  it  per- 
fectly helpless.  It  is  therefore  of  the  highest  importance  to  pro- 
tect on  one  hand  the  organs  of  the  propulsion  and  gyration,  and 
on  the  other  hand  the  factors  of  the  offensive  power  placed  on 
the  upper  parts  of  the  vessel,  tliat  is,  the  guns  of  every  caliber* 

The  protection  of  the  boilers  and  engines  is  secured  by  the 
water-line  belt  and  the  protective  deck.  The  latter,  of  a  doubtful 
efficiency  from  the  floatability  point  of  view,  protects,  on  the  con- 
trary, with  great  efficiency  against  the  direct  impact  of  the  pro- 
jectiles ail  the  interior  organs  of  the  vessel.  The  protecting 
effect  of  the  armored  deck  has  been  further  increased  by  the 
addition  of  a  screening  deck  and  a  second  horizontal  metal  deck, 
situated  above  the  water-line.  The  space  between  the  above  two 
decks  can  be  partitioned  by  a  cellular  system,  and  it  is  thus 
possible  to  separate  entirely  the  hull  from  the  upperworks. 
This  separation,  however,  must  not  be  so  complete  as  to  interfere 
with  communications  between  those  parts  of  the  vessel,  or  hinder 
the  ventilation  of  the  lower  compartments. 

In  what  concerns  the  protection  of  the  batteries,  the  first  re- 
quirement is  that  the  system  be  complete,  that  is,  that  it  should 
extend  to  all  the  apparatus  necessary  for  the  working,  loading 
and  training  of  the  pieces.  It  would  be  illusory  to  place  part  of 
the  mount  behind  a  shield  and  to  leave  exposed  part  of  its  essen- 
tial organs.  If,  for  instance,  one  of  the  tubes  furnishing  the 
water  pressure  for  the  hydraulic  training  apparatus  is  directly 
exposed  to  the  enemy's  fire*  the  armor,  however  thick  it  may  be, 
protecting  the  body  of  the  mount,  only  represents  a  cumbrous 
and  useless  weight. 

For  the  heavy  guns,  necessarily  situated  as  already  explained 
forward  and  aft  of  the  vessel,  the  system  of  closed  and  moving 
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turrets,  with  an  armored  tube  protecting  the  ammunition  hoist, 
seems  best  adapted  to  realize  complete  protection.  The  system, 
however,  is  not  without  presenting  some  objection.  It  is  difficuh 
to  manag^e  with  sufficient  accuracy  the  rotation  of  the  turrets  to 
secure  in  a  perfect  manner  the  pointing  in  direction.  On  the 
other  hand,  the  impact  of  projectiles  may  cause  the  deforming 
or  jamming  of  the  organs  of  rotation,  and  as  a  consequence 
render  the  turret  immovable.  For  those  reasons »  preference  is 
often  given  to  barbette  turrets^  fitted  with  a  strong  cupola  in 
one  with  and  moving  with  the  mount.  In  both  cases  it  is  im- 
portant to  protect  effectively  the  part  extending  between  the 
central  tube  and  the  base  of  the  turret  {con  infcrkur  de  la  tourette), 
when  the  latter  does  not  directly  rest  on  the  armored  deck.  The 
thickness  of  the  plates  to  be  used  depends  entirely  upon  the  angle 
at  which  they  may  be  hit  by  projectiles.  The  receding  and 
rounded  forms  of  the  cupolas  and  ceilings  allow  of  their  receiving 
a  lesser  thickness  than  the  sides.  The  whole  should  be  able,  for 
the  heavy  gun,  to  resist  the  rupturing  projectiles  of  the  heavier 
caliber  pieces,  for  we  must  not  lose  sight  of  the  fact  that  this 
heavy  ordnance  is  the  principal  if  not  the  sole  raismi  d'etre  of  the 
battleship  whose  offensive  power  remains  entire,  or  nearly  so,  as 
lou^  as  it  (ordnance)  is  untouched. 

It  is  only  when  the  pieces  of  medium  caliber  are  arranged  as 
bow  and  stem  chasers,  on  board  cruisers  for  instance,  that  they 
can  be  enclosed  in  turrets  or  semi-turrets  with  any  advantage. 
In  principle,  effective  fire  should  not  be  sought  in  the  axis 
of  the  vessel  by  broadside  pieces,  nor  even  to  secure  an  extended 
arc  of  fire,  by  means  of  salient  sponsons.  In  most  cases  of  a 
running  fight  the  chased  vesseFs  object  is  to  fall  back  on  the 
main  squadron  or  seek  shelter  in  port.  Its  course  forms  neces- 
sarily with  that  of  the  chaser,  an  angle  allowing  of  the  latter 
using  its  broadside  pieces.  In  very  rare  cases  where  the  isolated 
vessel  with  plenty  of  sea-room  is  in  a  situation  to  run  dead  ahead 
before  the  pursuer,  the  latter  is  interested  in  bringing  to  bear 
the  greatest  number  of  pieces  possible.  Nevertheless,  this  con- 
sideration becomes  only  a  secondary  one,  and  gives  way  before 
the  necessity  of  keeping  up  speed  and  direction  in  all  passive 
weather,  which  can  only  be  done  with  the  sides  even  and  free 
trom  the  action  of  the  waves. 

We  arCg  therefore,  of  opinion  that  the  main  battery  should  be 
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disposed  in  broadsides,  behind  an  armor  sufficiently  strong  to 
stop  explosive  shells. 

The  protection  of  these  guns  should,  on  the  other  hand,  be 
completed  by  a  system  of  ceilings,  shields,  and  partitions  forming 
casemates,  and  intended  to  minimize  as  much  as  possible  the 
effects  of  the  bursting  of  shells  that  have  penetrated  the  in- 
terior of  the  vessel. 

The  light  battery  should  with  advantage  be  arranged  in  groups 
on  the  upper  deck  behind  movable  cupolas  of  sufficient  thickness 
to  resist  the  projectiles  of  similar  guns. 

In  short,  the  final  adoption  of  the  rapid-fire  gun  of  medium 
caliber  necessitates  the  complete  protection  of  all  the  organs  of 
the  fighting  power  of  the  vesseL 

This  obligation  is  principally  made  imperative  for  the  auto- 
mobile torpedo,  whose  delicate  mechanisms  could  not  resist  the 
impact  of  the  smallest  projectiles.  It  is  impossible  to  leave  ex- 
posed to  the  fire  of  the  enemy  the  com  pressed -air  torpedoes 
without  running  the  risk  of  witnessing  the  bursting  of  their  air- 
reservoir*  Those  weapons  can  no  longer  be  employed  except 
in  the  protected  parts  and  below  water. 

The  organs  of  gyration,  helm,  tiller- ropes  and  serv*o-motors, 
must  be  carefully  placed  out  of  reach  of  the  enemy's  projectiles. 

It  is  not  enough  to  thus  protect  the  machinery;  the  protection 
of  the  personnel  who  give  them  life,  and  could  not  be  replaced 
during  the  combat,  must  be  attended  to  with  the  greatest  care. 
The  captain  must  not  leave  the  conning-tower  (bhckhaus),  from 
which  he  directs  the  movements  and  the  action  of  the  vesseL 
Neither  must  the  executive  and  other  officers  leave  their  pro- 
tected stations  without  necessity.  Moving  about  of  the  meti 
under  the  fire  of  the  enemy  should  be  strictly  forbidden,  or  take 
place  only  behind  the  armored  sides  of  the  vesseL  This  necessi- 
tates the  establishment  of  a  complete  system  of  transmission  of 
orders  between  the  conning-tower  and  all  the  parts  of  the  ship* 
The  study  of  these  transmissions  completes  in  a  certain  way  that 
of  the  system  of  ship's  protection,  and  gives  it  all  its  value. 

In  order  to  realize  the  ever  increasing  importance  of  protection 
in  a  modern  action  one  needs  only  to  Imagine  to  himself  a  duel 
between  two  ships,  one  armed  with  a  powerful  but  unprotected 
battery,  the  other  having  but  one  piece  of  medium  caliber,  but 
realizing  the  most  perfect  protection  of  all  its  organs,     Mani- 
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festly,  the  latter  wouldj  within  a  more  or  less  short  space,  obtain 
tiie  advantage. 

The  fighting  capacity  of  a  vessel  cannot  therefore  be  exclu- 
sively measured  by  that  of  its  offensive  weapons.  Just  as 
nautical  capacity  should  seemingly  be  defined  by  "  radius  speed  " 
(z^itesse  rayonnante)  we  shall,  putting  aside  secondary  armamentp 
consider  only  as  the  characteristics  of  a  ship's  fighting  power,  its 
batteries  protected  in  every  part,  counting  in  even  the  platform 
on  which  they  stand. 

Actual  Aniagonism  of  Nmitical  Capacity  and  Fighting  Capacity. — 
We  have  briefly  enumerated  the  dispositions  constituting  the 
fighting  and  nautical  capacities  of  the  man-of-war,  and  endeav- 
ored to  formulate  in  each  case  the  tactical  conditions  they  must 
answer.  It  is  evident  that  the  type  vessel  of  which  we  seek  to 
coticeive  a  model  should  join  to  the  maximum  nautical  capacity 
reattEable  the  maximum  fighting  power  possible  with  the  data 
of  modem  science.  Before  examining  if  the  constniction  of  such 
a  vessel  is  possible  let  us  cast  a  retrospective  look  at  the  sailing 
vessel  constituting,  in  the  beginning  of  this  century,  the  tactical 
unit  of  war  fleets. 

Nothing  could  be  less  exact  than  to  consider  the  modern 
fighting  ship  as  a  simple  improvement  upon  the  ancient  man-of- 
war.  No  doubt  that  a  comparison  between  the  smooth-bore 
gun  and  the  pieces  of  modern  batteries  is  impossible*  On  the 
other  hand,  it  is  just  a  waste  of  needless  time  to  refer  to  the 
superiority  of  the  powerful  motive  engines  of  the  present  over 
the  sails  and  masts  of  old.  Nevertheless,  from  a  tactical  point  of 
view,  we  have  taken  occasion  to  remark  that  finding  its  motive 
power  in  all  parts  of  the  globe,  the  sailing  vessel  had  an  almost 
unlimited  radius  of  action*  Its  speed,  depending  exclusively  upon 
its  perfection  of  forms  and  its  exterior  sail  area,  could  surpass 
that  of  the  swiftest  of  merchant  vessels.  Its  nautical  quality  was 
thus  carried  to  a  possible  maximum  without  in  the  least  inter- 
fering with  the  development  of  its  fighting  power.  Tlie  latter 
havings  so  to  speak,  a  displacement  greater  than  the  weight  of 
the  pieces  it  was  materially  possible  for  it  to  carry,  could  easily 
attain  by  increasing  the  number  of  its  gun-ports,  the  maximum 
compatible  with  the  tonnage  of  the  vessel. 

To  speak  the  truth,  this  conception  was  only  completely  real- 
ized by  the  frigate.    The  two  and  three  deckers  encumbered 
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themselves  with  dunnagfe  detrimental  to  speed,  in  order  to  in- 
crease their  fighting  capacity,  Howeverp  though  we  sec  thus 
appear  from  that  epoch  of  the  unavoidable  antagonism  between 
nautical  and  fighting  capacity,  it  is  undeniable  that  the  sailing 
navy  had  reached  its  highest  degree  of  perfection  in  an  almost 
perfect  harmony  in  the  divers  factors  of  its  powcn 

The  first  appearance  upon  our  vessels  of  the  steam  engine 
marked  the  point  of  departure  of  a  new  era,  of  a  series  of  con- 
ceptions and  dispositions  destined  in  reality,  not  to  perfect  but  to 
replace  the  old  navy,  by  substituting  little  by  little  iron  and  steel 
to  the  materials  used  formerly  in  the  construction  of  our  vessels. 
We  witness  only  to-day  the  complete  disappearance  of  masts  and 
the  definitive  dibut  of  the  entirely  metallic  vessel  The  various 
elements  of  its  power  are  incomparably  superior,  laken  sepa- 
rately, to  ^ose  of  the  old  ship,  but  if  it  has  a  right  to  expect 
everything  from  the  progress  of  metallurgy,  the  modern  ship 
cannot  excel  them.  It  meets  at  the  beginning  of  its  career  with  a 
difficulty,  at  present  insurmountable,  resulting  from  the  antagon- 
ism necessarily  existing  between  its  nautical  and  fighting  powers. 
Let  us  suppose  in  fact  a  hull  of  a  determined  form  and  displace- 
ment  and  let  us  propose  to  give  it  the  gjeatest  nautical  power 
possible,  that  is  the  greatest  radius  speed  it  is  possible  to  attain. 
It  is  evident  that  the  vessels  having  only  to  consider  the  internal 
energy  it  carries  along,  the  heavy  motive  apparatus  and  the  fuel 
necessary  for  their  action,  will  occupy  the  sum  total  of  the  load 
exponent.  Every  weight  proper  to  the  ofifensive  and  defensive 
arrangements  will  have  a  counterpart  in  the  decrease  of  the  radius 
of  action.  If,  on  the  contrary,  we  wish  to  obtain  the  maximum 
fighting  power,  the  weight  of  the  guns,  and  their  mounts,  the 
turrets,  the  deck  and  the  armored  sides,  will  soon  in  turn  equal 
the  totality  of  the  available  displacement.  In  the  first  case,  we 
have  built  a  vessel  of  great  speed  but  harmless ;  in  the  second,  we 
have  a  powerful  one  but  nearly  stationary.  Evidently  neither 
of  the  two  answers  the  conception  of  a  man-of-war,  and  it  is 
needful  to  fight  the  enemy  on  the  water. 

Battleships  and  Cruisers. — ^How  then  shall  be  solved  the  pro- 
blem before  us?  Will  it  be  done  by  a  compromise  between  the 
two  terms  of  the  power,  giving  us  a  vessel  with  speed  and  fight- 
ing capacity,  and  having  consequently  a  diminished  power  in 
regard  to  both  speed  and  armament? 
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We  do  not  think  so.  The  tactician  proposes  to  himselfi  as 
we  have  already  explained,  to  conquer  the  dominion  of  the  seas 
in  a  determined  region,  that  is,  to  maintain  free  communications 
for  himself,  and  prevent  those  of  the  adversary.  In  order  to 
tnaintain  intact  those  communications  he  must  have  the  most 
powerful  vessels  from  a  fighting  point  of  view,  and  in  order  to 
paralyze  the  movements  of  the  adversary  he  must  possess  vessels 
of  greater  speed. 

\ow,  it  wonld  be  unreasonable  to  demand  from  the  constructor 
vessels  that  would  at  the  same  time  possess  high  speed  and  be 
formidable  in  armament.  It  would  be  useless  to  try  to  obtain 
this  result  by  a  considerable  increase  in  the  displacement  and,  as 
a  consequence,  in  that  of  the  available  load  exponent,  for  the 
difficulty  in  realizing  in  a  complete  manner,  as  necessary,  the 
protection  of  the  organs  of  the  ofTensive  power,  increases  rapidly 
with  the  dimensions  of  the  hull.  The  solution  consisting  in  lay- 
ing aside  complete  protection,  in  building,  like  some  powers, 
large  vessels  incompletely  protected »  but  with  great  speed,  and 
provided  with  a  powerful  battery,  is  bad  and  should  be  rejected. 
However  fast  and  powerfully  armed  these  vessels  may  be,  they 
could  not  contend  for  the  mastery  of  the  sea  against  vessels, 
slower  it  is  true,  but  armed  as  powerfully,  and  with  their  guns 
protected  by  heavy  armor. 

We  are  thus  forced  to  admit  that  the  modern  vessel  must  be 
twofold;  that  the  tactical  units  of  our  fleets  should  actually  be 
composed  of  two  factors;  the  battleship  (vessel  of  the  line),  pos- 
sessing fighting  power  charged  with  maintaining  freedom  of 
communications:  the  cruiser,  with  nautical  power  whose  duty 
would  be  to  intercept  those  of  the  adversary.  This  point  being 
conceded,  it  should  again  be  affirmed  that  the  separation  of  these 
two  powers  cannot  be  absolute  nor  lead  to  the  assembling  to* 
gether  of  vessels  heavily  armed,  but  deprived  of  speed,  and  of 
rapid  cruisers  without  any  serious  fighting  capacity.  In  reality, 
we  ought  not  to  require  in  our  battleships  the  greatest  quantity, 
but  only  the  greatest  intensity,  if  we  may  thus  express  ourselves, 
of  fighting  power.  For  instance,  supposing  that  the  305  mm* 
gun  is  actually  the  most  powerful  piece  in  our  batteries,  a  battle- 
btp  should  carry  at  least  one  gim  of  305  mm,,  of  which  every 
rgan,  including  the  platform  on  which  it  stands,  should  be  effec- 
tively protected. 
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The  quantity  of  power  can  then  be  increased  by  increasing  the 
number  of  vessels.  We  have  seen,  on  the  other  hand,  that  there 
is  an  advantage  in  making  four,  two  forward  and  two  astern,  the 
number  of  heavy  guns,  of  which  it  is  feasible  to  completely 
protect  the  organs.  That  primary  and  necessary  condition  of 
the  battleship  being  fulfilled,  we  will  require  the  constructor  to 
give  it  the  minimum  radius  of  action  strictly  indispensable  for 
the  duty  it  is  to  perform,  which  duty  we  will  have  fixed  before- 
hand in  absolute  manner,  and  finally,  the  highest  speed,  what- 
ever it  may  be,  consistent  with  its  displacement. 

On  the  other  hand,  if  23  knots,  for  example,  is  the  highest 
speed  that  the  best  cruisers  or  ocean- liners  of  the  adversary  can 
make,  the  cruisers  of  our  squadron  should  join  at  least  that  speed 
of  23  knots  with  the  radius  of  action  fixed  in  advance  necessary 
for  their  special  duty,  and  we  will  require,  moreover,  the  con- 
structor to  provide  them  with  the  most  powerful  protected  battery 
possible. 

We  see  how  the  terms  of  the  problem  fix  themselves  logically. 
In  either  case  we  cannot  coerce  the  constructor  in  all  the  elements 
of  his  work.  We  must  leave  to  his  discretion,  for  battleships, 
speed,  and  for  cruisers  armament.  We  will  simply  consider 
as  most  perfect  the  battleships,  which  without  sacrificing  any  of 
their  fighting  powers  will  have  the  greatest  speed,  and  the 
cruisers,  which  without  any  loss  of  speedy  will  carry  the  most 
considerable  battery. 

For  both  the  greater  benefit  of  the  appropriation  money  will 
result  from  the  highest  ratio  obtained,  without  crowding  or  over- 
loading, between  the  total  power  and  the  displacement. 

We  may  add  that  the  tactical  unit  cruiser  is  only  transitory. 
Its  two  terms  will  fatally  near  one  another  till  they  merge 
together  at  some  distant  date,  when  by  the  use  of  a  light  but 
tough  metal  I  they  will  sink  their  elements  into  one  single  type. 

Specialisation  of  a  Man-of-war. — ^The  fighting  ship,  be  it  a 
battleship  or  a  cruiser,  admits,  therefore,  of  all  the  factors  of 
fighting  and  nautical  powers,  but  only  some  of  those  factors, 
protected  batteries,  or  radiating  speed,  attain  their  maximum 
intensity,  in  order  to  constitute  the  dominant  quality  of  the 
vessel,  and  range  it  in  one  of  the  two  great  categories  we  must 
needs  establish. 

Some  have  sought  to  push  further  this  division  of  work  by 
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specializing  the  man-of-war,  by  preserving,  for  instance,  one  of 
its  eletnents  of  power,  and  minimizing  or  even  neglecting  all 
the  others.  Thus  is  obtained  a  craft  of  reduced  tonnage,  and 
still  TCry  effective  from  the  special  point  of  view  it  seeks  to 
realize.  Among  the  experiments  of  that  kind  which  ^  by  the 
way^  have  ail  been  more  or  less  condemned  in  practice,  we  must 
cite,  first,  the  torpedo-boat,  whose  fighting  capacity  is  consti- 
lifted  by  one  single  offensive  weapon,  and  whose  nautical  power 
only  consists  in  high  speed.  The  absence,  on  the  one  hand,  of  pro- 
tection of  any  kind,  and,  on  the  other,  the  reduction  to  a  mini- 
mum  radius  of  action,  remove  the  antagonism  of  the  two  powers, 
and  constitute,  for  a  short  time,  it  is  tme,  but  with  small  and 
economical  dimensions,  an  elegant  soltition  of  the  naval  problem. 
It  must  be  confessed,  however,  that  at  the  present  time 
the  torpedo  possesses  but  one  of  the  qualities  of  a  weapon  of 
war^ — efficiency.  It  cannot  without  great  risk  remain  exposed 
to  the  fire  of  the  adversarj^  it  requires  minute  and  frequent 
regenerating;  it  is  subject  to  breakdowns;  in  reality,  it  is  neither 
safe  nor  simple  nor  robust,  and  may  fail  at  the  very  moment 
when  its  use  would  be  required.  On  the  other  hand,  and  in 
spite  of  improved  sighting  devices,  the  firing  of  the  torpedo  is 
uncertain  and  should  be  only  practiced  at  short  distances. 

Now  the  torpedo-boat  deprived  of  any  protection  cannot,  in 
spite  of  the  diminutive  target  it  presents,  approach  the  vessel 
it  attacks  without  running  a  most  serious  risk.  This  risk  is  so 
great  with  the  adoption  of  rapid-fire  and  flattened  trajectory, 
that  It  must  renounce  day  attack  and  resort  only  to  night  action 
and  surprise.  Let  us  add  that  it  is  obviously  deficient  in  navi- 
g;abilit>*,  an  essential  quality  in  all  kinds  of  war  crafts.  A  heavy 
lea  causes  a  loss  of  speed  and  embarrasses  considerably  the 
working  of  its  weapons. 

ThuSj  the  torpedo-boat  is  far  from  being  the  formidable  ad- 
versary it  is  supposed  to  be  for  battleships  and  cruisers.  If 
we  even  refiect  that  its  tactical  speed  is  not  very  superior  to  that 
of  battleships  and  cruisers,  which,  by  opposing  their  sterns,  may 
maintain  it  for  a  considerable  time,  under  a  destructive  fire;  that 
besides*  theoretically^  a  surprise  is  next  to  impossible;  one  is 
forced  to  the  conclusion  that  if  it  is  not  fated  soon  to  disappear, 
like  the  ancient  fire-ship,  the  modern  torpedo-boat  must  be 
modified.     It  must  improve  the  weapon  it  carries,  and  find  the 
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protection  it  lacks,  by  becoming  a  submarine,  or  at  kast  by  j 
coming  practically  submersible  at  the  moment  of  attack, 
would  be  premature  to  consider  the  consequences  following  the 
solution  now  in  sight  of  such  a  problem.  Quite  different  is  the 
conception  of  the  ram,  of  which  the  only  weapon  possesses,  as 
we  have  already  remarked,  the  sum  total  of  the  qualities  required 
in  a  weapon  of  war;  that  is,  simplicity »  safety,  force,  efficiency 
and  can,  besides,  realise  the  absolute  protection  of  its  motive 
organs.  However,  we  have  already  caited  attention  to  the  dif* 
Acuities  presented  in  an  attack  by  shock.  The  ram  being,  on 
the  other  hand,  entirely  powerless  against  an  adversary  of 
superior  speed,  can  only  acquire  the  rapidity  it  lacks  without 
losing  any  of  the  complete  protection,  which  is  its  raison 
d'etre,  by  attaining  dimensions  proportionate  to  the  vessels 
it  assails.  Hence,  we  are  led  unavoidably  to  utilise  it  with  more 
guarantee,  by  fitting  it  with  torpedo-tubes  and  a  heavy  batte^>^ 

The  ram  thus  modified  fatally  becomes,  with  an  increase  of 
speed,  the  battleship  of  our  squadrons,  or  with  a  lesser  speed. 
the  armored  coast-defense  vessel,  whose  principal  mission  is  to 
serve  as  an  auxiliary  to  the  coast  batteries,  constituting  the 
tactical  unit  of  the  coast-defense  fleet. 

We  see  that  the  tentative  specialization  of  the  man-of-war, 
with  the  object  of  minimizing  dimensions,  is  fatally  doomed  to 
failure;  it  is  impossible  to  seek  a  middle  term  between  these  two 
extremes — the  submarine  and  the  battleship. 

We  will,  therefore,  mention  only  en  passant,  two  other  special- 
ized types  of  fighting  ships,  the  batemi-canon  and  the  mortar-dis- 
patch-boat (Qviso-nwrtier)j  though  their  conception  awakened  a 
certain  interest. 

These  vessels^  like  the  torpedo-boats,  rely  for  nautical  power 
on  a  momentary  spurt,  and  for  fighting  power  on  a  single  offen- 
sive weapon  deprived  of  any  protection.  The  **  bateau-canon  '* 
carries  simply  one  piece  of  medium  caliber,  which  is  powerless 
against  the  armor  of  a  battleship  or  even  a  cruiser.  It  has  all 
the  defects  of  the  torpedo-boat  without,  like  the  latter,  the  ad- 
vantage of  an  efficient  arm  and  the  ability  of  submersion.  We 
will  repeat  the  same  about  the  **  aviso-mortier/'  We  can  cer- 
tainly easily  imagine  a  light  vessel  armed  with  a  mortar  of  large 
caliber,  throwing  a  projectile  charged  with  a  powerful  explasive» 
a  sort  of  torpedo-ball,  of  which  the  impact  would  produce  in 
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the  upper  works  of  a  battleship  a  considerable  destructive  effect. 
Such  a  vessel  is  a  veritable  torpedo-boat,  condemTied,  like  the 
btter,  to  act  under  the  cover  of  night  by  surprise  and  at  short 
distances;  for  mortar-firing  with  curved  trajectory,  requiring 
perfect  stability  of  platform,  is  out  of  question  on  a  small  vessel. 
As  to  the  bombardment  of  fortified  places,  it  seems  that  the 
fessels  of  the  squadron  with  their  staunchness,  their  protection 
and  radius  of  action,  are  far  better  qualified  for  this  work  than 
the  light  crafts  referred  to,  which  are,  besides  unable  to  keep  up 
the  blockade  in  heav>^  weather,  however  great  their  number. 
Let  us  then  lay  aside  the  dream  of  the  naval  dust  {paussikre 

jiazfQie)t  and  maintain,  with  the  majority  of  officers,  the  neces* 
of  large  vessels  at  once    weatherly   and   powerful,   alone 

"^capable  of  gaining  the  control  of  the  seas. 

Before  finishing,  we  will  say  a  word  about  a  class  of  vessels 
which  are  not  properly  fighting  ships,  but  which,  nevertheless, 
can  render  the  latter  important  service.  We  refer  to  those  crafts 
which,  doing  away  with  fighting  power  only,  preserve  as  high  a 
speed  as  is  obtainable,  combined  with  a  limited  radius  of  action, 
and  among  which  we  will  range  the  estafette,  which  serves  as  a 
link  between  the  two  constitutive  elements  of  our  fleets,  the  bat- 
deship  and  the  cruiser.  Such  a  vessel,  with  a  sufficient  displace- 
ment to  enable  it  to  maintain  speed  in  moderate  weather,  is  not 
intended  to  fight  even  vessels  of  similar  size,  and  its  exclusive 
mission  is  to  cany  to  their  destination  the  orders  and  informa- 
tion it  is  the  bearer  of,  by  quickly  falling  back  upon  the  group 
to  which  it  is  attached. 

■  If  found  expedient  to  do  so  without  interfering  with  its  nautical 
power,  it  can  be  armed  with  rapid-fire  light  pieces  to  act  against 
torpedo-boats.  The  estafette,  otherwise  called  despatch-boat  or 
scout,  is  in  some  sort  the  link  of  the  tactical  unit  cruiser-battle- 
ship, and  allows  the  latter  to  develop  all  its  capacity  without  a 
disjunction. 

Fiually,  it  should  not  be  forgotten  that  war  on  commerce,  in 
spite  of  the  secondary  role  assigned  to  it.  completes  the  pro- 
gramme laid  out  for  our  rapid  cruisers,  tlie  object  of  which  is 
to  intercept  the  adversary's  sea  communications.  It  would,  in 
such  ease,  be  advisable  to  adjoin,  to  the  latter,  vessels  capable  to 
act  efficiently  against  merchant  vessels,  that  is,  having  great 
nautical  capacity,  with  a  certain  fighting  power.     The  impressed 
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ocean-liners^  fitted  with  a  ttimted  number  o(  ptcc^  o!  meditim~ 
caliber,  irtll  be  itsefitl  ixi  this  capadtj.  It  Is  tinportaot  how- 
ever, to  obscnre  that  iIk  fxmiiiierda]  routes  nmst  not  be  aban- 
doned miti]  the  cncmj  has  obtained  undisputable  coatral  of  the 
5€as.  Althoogh  reprovisioatng  ^ong  the  seacoasts  can  be  done 
under  netrtial  Hags,  in  roost  cases  it  wiD  be  found  more  advan- 
tageous to  use  for  that  object  the  national  or  home  merchant 
roartne. 

In  a  theoretical  sense,  therefore,  it  would  hardly  be  a  wise 
policy  to  divert,  at  a  heavy  expense,  from  their  exclusively  com- 
mercial calling,  the  stcamo's  of  our  great  transatlantic  com- 
panies. It  would  seem  preferable  to  build  and  have  ready 
special  vessels  of  great  tonnage,  having  great  speed  and  a  large 
radius  of  action.  Some  of  these  destroyers,  ordered  at  the  break- 
ing out  of  hostilities  to  convenient  points,  would  render  great 
service  by  paralyzing  or  at  least  momentarily  embarrassing  the 
commercial  shipping  of  the  adversary\ 


THIRD  PART- 


MODERN   FLEETS. 


The  First  Line  Squadron, — Squadrons  are  reunions  of  vesse 
intended  to  act  simultaneously,  that  is,  capable  in  all  circum- 
stances of  concerting  their  movements  and  actions. 

The  tactical  unit  being  necessarily  composed,  as  already  dem- 
onstrated, of  two  terms,  the  battleship  and  cruiser,  combining 
their  powers  to  obtain  in  its  totality  the  supremacy  of  the  sea, 
the  squadrons  will  be  composed  in  equal  parts  of  battleships  and 
cruisers. 

The  squadrons  of  the  first  line,  which  arc  the  highest  manifes- 
tation of  the  country's  navaJ  power,  and  are  destined  to  meet  the 
first  shock  of  the  enemy,  will  include  the  battleships  possessing 
the  greatest  degree  of  fighting  power  joined  with  the  highest 
possible  speed,  and  the  cruisers,  whose  nautical  capacity  is 
superior,  or  at  least  equal  to  that  of  the  adversary's  croisers,  and 
which  are,  at  the  same  time,  provided  with  an  armament  and  a 
protection  as  complete  as  possible.  Swift  battleships,  with 
armored  cruisers,  connected  by  means  of  scouts  of  high  speed  and 
seaworthiness,  thus  constitute  the  only  theoretical  elements  of 
such  a  fieet. 
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However,  by  the  very  reason  of  the  increasing  and  parallel 
progress  of  all  branches  of  navigation,  the  most  recent  vessel  of 
each  type  alone  possesses  generally  all  the  power  resulting  from 
the  late  progress  of  metallurgic  science,  and  it  could  hardly  be 
otherwise.  The  putting  on  the  stocks  simultaneously  a  great 
number  of  vessels  of  the  same  design,  followed  by  a  forced  sus- 
pendoo  in  the  construction,  would  result  in  a  squadron  which, 
after  a  few  years  of  active  ser\^ice,  could  only  offer  inferior 
types  against  the  more  recent  units  of  the  adversary.  The  con- 
structor, in  fact,  is  powerless  to  modify  his  work.  Retouchings 
practiced  with  great  discernment,  changes  in  the  batteries  or 
boilers,  doubtless  may  improve  considerably  the  vessel  from 
the  fighting  point  of  view;  it  could  only  very  rarely  increase  its 
nautical  power,  that  is,  the  ratio  of  its  capabilities. 

The  tactician  is  confronted  in  practice  with  men-of-war  of 
various  types  and  capacities,  from  among  which  he  must  pick 
out  carefully  the  units  of  the  squadron  of  the  front  line,  capable 
always  of  combining  their  movements  for  a  common  aim. 

Of  Homagcneity, — In  order  to  concert  their  action  in  all  cir- 
cumstances, the  vessels  of  a  squadron  should  be  honiogeneouSj 
ajid  it  is  important  to  know  what  is  understood  by  this  homo- 
geneity, we  demand  as  the  quality  necessary,  but  sufficient,  of 
the  units  intended  to  constitute  the  front  squadron.  We  have 
just  seen  that  it  can  not  be  expected  that  these  vessels  should 
be  similar.  Bearing  besides  in  mind,  according  to  the  axiom 
formtJated  in  the  beginning  of  this  study,  that  the  fighting 
power  of  a  fleet  equals  the  sum  of  the  fighting  powers  of  each 
one  of  the  units  composing  it,  let  us  remark  that  from  a  strictly 
military  point  of  view  it  would  seem  that  we  would  have  an 
interest  in  getting  together  the  greater  number  of  vessels  pos^ 
sible,  whatever  their  capacity. 

Not  at  all;  we  know,  on  the  other  hand,  that  the  nautical 
power  of  the  whole  exactly  equals  that  of  the  vessel  having  the 
least.  The  addition  of  a  vessel  having  an  indifferent  nautical 
power  reduces,  then,  to  this  indifferent  value  the  nautical  power 
of  the  whole  fleet,  and  the  resulting  tactical  inferiority  may 
balance  largely  the  advantage  derived  from  the  fighting  capacity 
of  this  single  vesseL  Thus  we  see  that  it  is  necessary  to  pick 
out  the  vessels  intended  to  form  the  squadron  of  the  front,  ex- 
clusively among  those  that  possess  the  requisite  homogeneity  of 
nautical  power. 
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From  the  point  of  view  of  navigability,  for  es^amplep  it  h  evi- 
dent that  all  the  vessels  of  the  squadron  must  be  able  to  wcathcf 
the  same  gales  on  the  high  seas.  If  one  of  their  fiumber  is 
obliged  to  seek  shelter,  the  whole  squadron,  unless  it  ceases  to 
act  in  concert,  that  is,  as  a  squadron,  must  follow  it. 

We  are  forced  to  the  same  conclusion  in  regard  to  the  radius 
of  action,  which  is,  as  already  seen,  the  first  determinant  of 
the  man-of-war,  and,  consequently,  of  the  squadron.  The  ex- 
pected effort  of  a  squadron  in  time  of  war  demands  that  it  be 
able  to  sail,  at  a  fighting  speed  or  economic  rate,  a  given  dis- 
tance. The  battleships  talcing  the  shorter  course,  the  cmUers 
should  spread  in  order  to  form  divisions  of  contact,  chase 
and  reconnoissance,  and  hence  sail  over  a  greater  distance  than 
the  battleships,  although  a  distance  also  previously  fixed  upon. 
The  scouts*  duties  being,  on  the  other  hand,  to  keep  in  touch 
with  the  various  fractions  of  the  fleet,  they  will  have  a  still 
greater  radius  of  action  proportional  to  the  first  two.  It  is  not 
our  place  to  find  out  here  what  should  be  the  relation  and  abso- 
lute value  of  these  three  radiuses  of  action  of  which  the  sum 
total  constitutes  the  radius  of  action  of  the  squadron  of  the 
front,  and  is  determined  by  experiments  by  the  commander-in- 
chief  in  time  of  peace,  according  to  the  object  proposed  in  time 
of  war.  This  determination,  we  repeat,  should  logically  pre- 
cede the  conception  and  construction  of  the  vessels  intended  to 
compose  this  squadron,  and  it  is  clear  that  we  can  aften^-ards 
adjoin  to  them  only  vessels  having  at  least  an  equal  radius  of 
action.  We  must  rigorously  exclude  those  vessels  that  might 
lag  behind  precisely  at  the  very  moment  of  executing  the  prin- 
cipal strategic  scheme  for  which  the  squadron  was  constituted, 
as  well  as  the  cruisers  and  scouts  which  could  not  fill  their  mis- 
sion to  the  last  moment  of  the  projected  operation. 

It  is  hardly  necessary  to  add  that  all  the  vessels  of  the  squadron 
must  have  supplies  of  victuals,  fresh  water  and  coal,  for  the  same 
length  of  titrie.  The  provisioning  of  that  nature,  as  well  as  on 
the  other  hand  the  steaming  coal  which  would  be  in  excess 
only  in  some  of  the  vessels,  would  represent  exclusively  for  the 
latter  a  useless  weight,  stowed  and  carried  at  the  cost  of  the  real 
power. 

Finally,  we  must  argue  in  the  same  way  touching  speed. 

The  fighting  speed,  or  tactical  speed  of  the  squadron,  can 


I  only  equal  that  of  the  slowest  of  its  vessels.  We  will  have, 
therefore,  to  consider  that  the  superior  speed  of  the  newest  types 
can  only  be  made  use  of  in  exception aJ  cases,  and,  on  the  other 
hand,  we  must  exclude  vessels  whose  slowness  would  give  to 
the  whole  a  manifest  tactical  inferiority.  This  last  consideration 
applies  equally,  and  even  with  more  force,  to  the  cruisers  and 
scouts,  which  can  always  find  opportunities  for  superior  speedy 
but  which  in  case  of  inferior  speed  would  be  for  the  squadron  an 
encumbrance  instead  of  a  help.  To  sum  up,  the  homogeneity 
of  nautical  power  that  we  demand  for  all  the  units  of  the  squad- 
ron consists  in  the  judiciously  regulated  harmony  of  the  three 
factors— navigabihty*  radius  of  action  and  speed — and  we  must 
ftate  that  such  harmony  can  only  be  realized  on  vessels  of  a 
brge  tonnage.  Though  scouts  may  reduce  to  a  minimum  their 
fighting  capacitj^  and  devote  only  an  insignificant  fraction  of 
their  load  exponent  to  armament,  the  necessity  of  obtaining 
great  speed,  a  great  navigability  and  a  radius  of  action  far 
superiof  to  that  of  the  corps  de  bataille  for  which  they  must 
reconnoiter,  necessarily  leads  to  a  considerable  displacementp 
which  it  seems  to  us  cannot  remain  inferior  to  40OO  or  5000  tons. 
Light  Dwtswns. — We  are  thus  logically  induced  to  exclude 
from  the  squadrons  of  the  front  line  all  light  crafts,  torpedo- 
boats,  destroyers  and  despatch*boatS|  which  in  time  of  war  can 
ooly  be  for  them  an  encumbrance  and  even  a  danger.  There 
will  no  doubt  occur  certain  circumstances  when  a  squadron 
will  find  it  advantageous  to  make  use  of  torpedo-boats,  and  in 
that  case  the  commander-in-chief  will  have  in  readiness  light 
divisions,  independent,  stationed  at  determined  points  that  will, 
in  his  direction,  lend  their  special  cooperation  to  the  general 
plan^  but  these  purely  strategic  combinations  have  nothing  to  do 
with  the  tactical  conception  of  the  squadron  we  seek  to  realize, 
and  which  could  only  include,  under  the  name  of  light  division, 
the  assembling  of  scouts  of  large  tonnage  above  referred  to. 

Torpedo-boat  destroyers  accompanying  a  squadron  can  only 
be  of  certain  use  in  exceptional  cases.  Their  small  radius  of 
action  renders  them  unfit  for  scouting  duties,  and,  on  the  other 
hand,  they  are  more  embarrassing  than  useful  in  a  surprise  night 
attack  by  torpedo-boats.  We  are  therefore  of  opinion  that  their 
place  is  elsewhere,  and  that  their  role  consists,  above  all,  in  acting 
gly  against  the  coasts  and  mobile  defenses  of  the  enemy. 
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The  Rtsn^e  Squadron. — Though  the  squadron  of  the  front  line 
may  only  include  vessels  of  recent  construction,  possessing  the 
desired  homogeneity  of  nautical  power,  it  does  not  follow  that  the 
tactician  should  condemn  the  older  units  or  units  of  different 
types.  Those  vessels  of  the  second  order  will,  with  the  homo- 
geneity peculiar  to  themselves,  constitute  tlie  reserve  squadron 
intended  to  play,  in  time  of  war,  a  determined  and  considerable 
part.  It  is  wrong  to  think  that  this  squadron  will  be  added  with 
advantage  to  the  active  squadron  at  the  opening  of  hostilities. 
More  likely  it  would  bring  with  it  an  element  of  weakness  and 
embarrassment,  and  it  will  be  preferable  to  go  into  action  with  a 
less  numerous  but  homogeneous  and  swift  force. 

Moreover,  the  constitution  of  strong  reserves  is  as  necessary 
to  a  fleet  as  to  an  army,  and  the  commander  who  should  be  will- 
ing to  do  without  them  would  commit  the  same  blunder  as  the 
general  who  should  engage  all  his  troops  at  the  first  shock, 
thus  exposing  himself  to  the  risk  of  seeing  his  first  check  turn 
into  a  complete  and  irreparable  rout.  It  is  certain  that  the 
shock  of  the  squadrons  of  the  front  lines  will  have  but  very  few 
vessels  unharmed.  Victory  at  sea  does  not  generaUy  consist  in 
occupying  or  keeping  certain  positions;  it  belongs  to  that  one 
of  the  two  fleets  that  is  the  least  crippled  in  action.  Only  fleets 
of  old  times  could,  after  a  victory,  continue  their  cruises  or 
operations.  Nowadays — numerous  and  recent  examples  prove 
it — it  is  very  likely  that  victorious  and  vanquished  alike  will  run 
back  to  their  respective  bases  of  operations  to  repair  damages 
and  refit,  and  will  for  several  months  to  come  be  unable  to  go 
to  sea. 

Then  the  reserve  squadrons  wiU  line  up.  It  can  be  affirmed 
that  the  real  victory  with  all  its  consequences  will  belong  to  the 
one  country  that  will  have  reserved  for  that  moment  a  fleet 
capable »  after  the  meeting  and  disabling  for  the  time  being  of 
the  squadrons  of  the  first  line,  to  become  undisputed  mistress 
of  the  sea. 

The  Defense  Fleet. — ^Though  inferior  from  a  tactical  point  of 
view,  the  reserve  squadron  should  possess  a  characteristic 
homogeneity  which  alone  allows  it  to  concert  on  the  high  sea 
the  action  of  its  various  units. 

The  coast-defense  fleet,  on  the  contrary,  can  accept  and  utilize 
vessels  of  the  most  dissimilar  types.     It  has,  in  fact,  to  concert 
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Its  ac±ion  only  with  that  of  the  forts  and  coast  batteries,  and 
requires  only  un  insignificant  nautical  power.  Always  within 
call  of  the  navy  yard  and  its  magazines  of  all  kinds,  it  can  inces- 
santly  renew  all  its  supplies.  The  commander  of  the  coast 
defense  fleet  is  the  commandant  of  the  navy  yard,  who  resides 
ashore  and  commands  the  whole  of  the  sea  and  land  defenses 
of  the  place.  He  has  no  other  care  than  to  utilize,  according  to 
their  special  capacities,  the  vessels  placed  under  his  orders,  and 
which  find  naturally  their  places  in  the  organization  of  ensemble 
of  which  we  have  already  sketched  the  main  outlines.  Thus, 
for  instance,  he  disposes  of  the  torpedo-boats  to  guard  the 
passes,  protect  the  coast  landings,  pursue  and  harass  the  assail- 
ing forces,  but  which  he  will  carefully  avoid  employing  as  scout- 
ing duties,  for  which  the  torpedo-boat,  with  its  limited  sight 
and  smaller  endurance,  is  as  little  adapted  as  possible.  The  real 
scouts  of  the  defense  fleet  are  the  semaphores  of  the  coast,  and 
these  can  be  aided  by  some  light  crafts  whose  duty  would  be  to 
reconnoiter  rapidly  outside,  and  communicate  with  the  signal- 
stations.  The  torpedo-destroyers  will,  besides,  protect  eflFec- 
tively  the  slow-going  defense  boats,  obliged  to  remain  stationed 
off  shore. 

The  coast  defense  fleets,  and  particularly  the  mobile  defenses, 
will  incidentally  lend  their  aid  to  the  sea-going  squadron  in  case 
of  the  naval  action  taking  place  near  the  base  of  operations. 

The  Remote  Divisions. — The  active  squadron,  the  reserve 
squadron,  and  the  coast-defense  flotilla  constitute  the  three  nec- 
essary' echelons  of  the  properly  called  fighting  fleet,  the  object 
of  which  is  to  maintain  intact  the  approaches  to  the  coasts  and 
to  gain  the  supremacy  in  the  home  waters.  After  securing 
this  primary  object,  we  know  that  the  navy  has  another  duty 
to  perform  in  looking  after  the  interests  of  the  country  over  all 
those  parts  of  the  globe  where  they  are  threatened. 

Nava]  operations  in  distant  seas  may  be  only  an  extension  of 
the  strife  carried  on  in  European  waters  between  two  powerful 
neighboring  countries.  In  such  a  case  both  adversaries  will 
find  it  to  their  interests  to  maintain  near  their  own  coasts  the 
three  echelons  of  their  large  sea-going  vessels,  and  to  send  to 
distant  stations  only  cruisers  of  great  nautical  power.  These 
cmiscrs  will  be  grouped  with  advantage  in  time  of  war  into 
divisions  of  homogeneous  cruisers,  the  duty  of  which  shall  be  to 
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protect  the  colonies  and  national  commerce,  as  weU  as  to  attack 
the  colotues  and  the  commerce  of  the  adversary.  Their  activity 
shall  be  exercised  within  determined  grounds,  between  the  limits 
marked  by  the  fortified  bases,  where  they  can  replenish  their 
bunkers  and  secure  supplies  of  all  kinds. 

Distant  naval  warfare  presents  quite  a  different  aspect  when 
directed  against  barbarous  or  semi  civilized  nations.  Against 
natives,  deprived  of  all  means  of  action  at  sea,  light*draft  vessels, 
capable  of  sailing  up  the  rivers,  will  do  good  service.  They 
must  be  immediately  put  out  of  commission  in  case  of  a  Euro- 
pean war  so  as  not  to  tempt  the  enemy  with  an  easy  triumph. 
When  the  adversary  has  a  nav>%  it  is  dear  that  the  fleet  in- 
tended to  attack  it  must  be  strong  in  proportion  to  the  power 
of  that  navy*  and  if  the  contention  is  against  real  squadrons  com- 
posed of  modem  battleships  and  armored  cruisers,  it  is  evident 
that  they  must  be  opposed  by  similar  units  in  the  foreign  stations 
where  naval  action  is  intended.  In  this  case,  cruiser  divisions 
are  totally  inadequate,  and  it  is  incumbent  to  replace  them  with 
squadrons,  a  thing  only  possible  on  condition  that  the  points 
of  support  of  the  foreign  fleet  are  increased  proportionately  to 
actual  dockyards  capable  of  serving  as  their  bases  of  operations. 

Points  of  Support  of  the  Fket, — The  transformation  of  the  old 
fleets  lost  to  them  in  great  part  their  independence  of  move- 
ments and  action.  It  is  not  altogether  the  capital  question  of 
combustible  that  prevents  them  from  remaining  long  at  sea, 
and  generally  forces  them  only  to  move  in  order  to  go  from  place 
to  place  as  economically  as  possible.  The  necessity  of  renew- 
ing their  war  ammunitions  forces  them  to  call  at  the  only  place 
where  stores  of  these  ammunitions  have  been  established  in  ad- 
vance. Modern  vessels  cannot,  on  the  other  hand,  repair  them- 
selves on  shores  in  every  part  of  the  globe.  They  must  find  the 
special  tools  required  by  the  different  pieces  of  their  engines  and 
their  auxiliary  apparatus,  and  the  least  injury  to  their  hulls 
forces  them  to  go  into  dry  dock.  Finally,  their  repairs  in  other 
than  home  docks  is  justly  considered  a  violation  of  the  laws  of 
neutrality. 

Without  insisting  any  further,  let  us  state  that  no  modern 
fleet  can  do  without  a  unique  and  fixed  base  of  operations  where 
it  can  run  for  shelter,  revictual  and  repair,  that  is  to  say,  find  the 
special  supplies  and  the  particular  implements  it  needs.  It  can 
be  said  that  the  navy  yard  forms  now  an  integral  part  of  the 
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fleet;  that  it  is  its  natural  and  indispensable  complement,  and  in 
order  to  completely  fill  the  part  assigned  to  it^  it  should  be,  in 
Uie  first  place,  a  stronghold  defended  by  land  and  sea  against 
any  surprise  attack*  Not  only  must  the  shops,  wharfs,  stores 
and  refitting  docks  be  placed  beyond  the  range  of  the  enemy's 
projectiies,  the  roads  themselves  should  be  strictly  closed  in 
order  that  the  vessels  anchored  there  may  with  perfect  safety 
dismount  their  engines  and  examine  their  apparatus.  It  is  on 
liiis  condition  alone  that  the  dockyard  is  truly  a  support  and 
base  Of  operations  where  the  fleet  can  find  in  every  form  the 
etiergy  needed  to  move  about  and  to  fight. 

C4mtvys,—The  close  bond  existing  between  fleet  and  dock- 
yard  constitutes  a  tactical  inferiority  that  must  be  minimized  by 
all  possible  means.  With  this  object  in  view,  it  seems  in  the 
first  place  an  unquestionable  utility  to  establish  a  great  number 
of  coaling  stations  in  those  quarters  where  the  presumed  action 
of  the  naval  forces  will  take  place*  It  must  be  stated,  however, 
that  unless  these  stations  are  fortified,  they  are  fatally  doomed  to 
faU  into  the  power  of  the  enemy.  The  necessity  of  so  combining 
the  movements  of  the  fleet  as  to  give  it  a  chance  to  take  ad- 
vantage of  these  stores,  naturally  impedes  greatly  its  operations. 
It  is  likely,  then,  that  the  problem  would  be  solved  with  greater 
certainty  by  the  adjunction  to  the  squadron  of  a  supply-convoy, 
that  is,  of  a  convoy  loaded  with  coal,  victuals  and  ammunitions, 
with  the  additional  duties  of  taking  on  board  the  sick  and 
wounded,  and,  if  need  be,  of  furnishing  fresh  personnel  or  ex- 
changing* Tempting  as  this  idea  may  be,  we  confess  that  it 
would  be  well-nigh  impracticable  as  long  as  the  fleet  has  not 
practically  obtained  the  supremacy  of  the  sea.  In  order  to 
avoid  the  risk  of  being  captured  at  night  by  the  enemy's 
cruisers,  the  vessels  forming  the  convoy  would  have  to  be  placed 
in  the  center  of  the  fleet,  and  it  can  be  easily  realized  that  in  case 
of  surprise,  this  formation  would  be  a  disadvantage.  On  the 
oihtT  hand,  in  order  not  to  delay  the  fleet,  the  convoy  must 
have  at  least  the  homogeneity  of  nautical  power  of  the  battle-* 
ships,  a  condition  that  would  likely  necessitate  a  diminution  in 
the  loads  to  carry.  It  will  be  always  prudent  to  delay  operations 
requiring  the  adjunction  of  a  convoy  till  the  hostile  fleet  is  de- 
feated, unless  the  adversary  refusing  general  combat  by  squad- 
roa*  it  may  become  necessary  to  force  it  upon  him  by  indicating 
a  movement  against  his  coasts  with  the  combined  forces. 
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The  imtial  and  dominant  fact  of  the  hostilities  should  be  the 
shock  of  the  hostile  squadrons,  but  this  shock  will  be  always 
followed »  if  not  preceded »  by  operations  of  a  secondary  order, 
as  blockades  or  landings  necessitating  either  convoying  of  sup- 
plies or  transportation  of  bodies  of  troops.  It  will  be  important* 
therefore,  to  prepare  beforehand  the  organization  of  these  con- 
voys for  which  can  be  employed  the  chartered  ocean  steamer $» 
and,  better  stilly  vessels  specially  built  and  equipped  for  that 
purpose. 

Independently  of  the  properly  called  convoy,  repair  transports* 
hospital  ships  or  torpedo-boat  transports,  will  render  good  ser- 
vice to  a  squadron  on  condition  of  possessing  a  sufficiently  great 
nautical  power  in  order  to  be  always  able  to  accompany  it  or 
withdraw  in  time  from  the  field  of  battle, 

Coftchiswns. — It  seems  impossible  to  study  the  problems  of 
naval  tactics  without  first  sketching  the  general  outlines  of  a 
plan  of  ensemble  admitting  of  an  exact  notion  of  what  should 
actually  compose  fleets  of  war  and  of  what  should  be  required  of 
them. 

In  seeking  to  constitute  logically  the  forces  that  we  will  have 
to  put  in  motion,  we  have  endeavored  to  set  off  what  to  us  seem 
the  essential  features  of  a  modern  navy,  to  wit,  the  actual  an- 
tagonisms of  the  nautical  and  fighting  powers,  and  the  limited 
field  of  action  of  the  fleets  resulting  from  them. 

No  doubt  but  some  day  this  antagonism  will  disappear.  The 
vessel,  without  losing  any  of  its  fighting  powers,  will  become 
swifter  and  swifter,  and  the  cruiser,  without  any  loss  of  nautical 
power,  will  have  a  more  effective  armament  and  protection. 

The  two  factors  of  the  tactical  unit  %vilt  tend  more  and  more 
to  merge  together,  and  will  finally  constitute  the  unique  type 
answering  all  the  needs  of  maritime  warfare.  Then  the  fleets 
will  become  identical.  The  home  squadrons  and  the  foreign 
divisions  will  possess  the  same  homogeneity  and  form  on  a 
single  fleet  capable  alike,  as  former  fleets,  to  operate  in  distant 
stations  or  on  the  immediate  coasts  of  the  country.  It  would, 
however,  be  a  mistake  from  a  tactical  point  of  view  to  try  to 
anticipate  progress  by  a  premature  conception  of  vessels  and 
fleets,  which,  in  order  to  be  adapted  for  every  kind  of  service, 
would  inevitably  be  actually  condemned  to  an  inferiority  of  one 
or  other  of  their  powers* 
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NOTES  ON  CUBAN  PORTS. 
By  Captain  Asa  Walkee,  U.  S.  N. 


CubEi  from  its  size  and  situation,  mliy  well  be  considered  the 
nioet  important  of  the  West  Indian  Islands.  Laying  aside  the 
question  of  its  wonderful  fertility  as  a  matter  connected  with 
the  peaceful  concerns  of  the  inhabitants,  it  becomes  necessary 
to  investigate  the  possibilities  that  the  island  presents,  as  afford- 
ing bases  for  hostile  operations  against  the  United  States,  or  as 
locations  from  which  to  meet  and  ward  off  such  attacks. 

Placed  at  about  the  same  distance  from  the  peninsulas  of 
Florida  and  Yucatan,  it  is  the  natural  sentry-box  to  the  Gulf  of 
Mexico  and  to  the  waters  washing  the  shores  of  Yucatan  and 
Honduras.  The  nation  that  holds  its  ports,  in  force  can,  at  its 
wir^  dominate  over  those  waters  and  control  ingress  to  and 
egress  from  the  ports  therein.  The  interest  of  the  United  States 
in  the  Gulf  is  vastly  in  excess  of  that  of  all  other  nations  com- 
bined, and  it  behooves  our  country  to  make  certain  that,  by  no 
chance  or  oversight,  any  coign  of  vantage  in  Cuba  be  allowed  to 
fall  into  the  possession  of  a  State  that  may  antagonize  those 
interests. 

It  is  the  object  of  this  paper  to  attempt  to  investigate  the 
natural  facilities  of  the  island  for  naval  war  purposes,  either 
offensive  or  defensive,  and  to  this  end  a  critical  examination  of 
the  coast  and  adjacent  waters  seems  to  be  first  in  order. 

From  Cape  May  si,  following  the  northerji  coast,  there  is  no 
harbor  of  any  magnitude  or  importance  until  the  entrance  to  the 
bay,  on  which  are  situated  Carbonico  and  Livisa,  is  reached. 
Here  we  find  a  clear  entrance  of  200  yards  in  width »  which 
divides,  at  about  half  a  mile  from  the  mouth,  into  two  arms 
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leading  to  two  separate  lagoons.  The  eastern  passage  is  very 
tortuous  but  clean,  giving  access  to  a  lagoon  having  an  excel- 
lent  anchorage  ground,  of  at  least  5  fathoms  depth,  of  a  mile  and 
a  quarter  in  the  east  and  west  direction^  and  with  a  least  width 
of  700  yards.  The  western  passage  opens  into  a  lagoon  many 
times  broader  and  deeper,  but  much  cut  up  with  shoals.  There 
is,  however,  an  abundance  of  good  anchorages  for  deep  drafts. 
Both  of  these  harbors  are  protected  from  wind  and  sea  in  2B 
directions. 

Five  miles  to  the  westward  of  this  is  the  entrance  to  Port 
Nipe.  This  entrance  has  a  least  width  of  500  yards  and  is  clean 
throughout  The  anchorage  ground  for  deep  drafts  has  an 
area  of  about  six  square  miles »  unobstructed  by  shoals.  From 
the  numerous  rivers  entering  the  baVt  it  would  seem  that  a 
bountiful  supply  of  fresh  water  is  available.  This  harbor  is 
about  90  miles,  in  a  W.N.W,  direction  from  Cape  Maysi,  It  is 
protected  from  wind  and  sea  in  all  directions.  Between  the 
5-fathom  and  3-fathom  curves  there  are  several  square  mUes  of 
clean  anchorage  for  light-draft  vessels.  The  depth  of  water  in 
the  narrow  entrance,  together  with  the  strong  current  setting 
through  it,  would  seem  to  preclude  the  placing  of  mines  therein, 
though  such  fields  would  be  practicable  between  Punta  de 
Mangle  and  Punta  Santa.  This  harbor  seems  exceptionally 
strong  in  a  defensive  sense  and  could  be  made  impregnable 
with  but  a  moderate  outlay  of  labor.  Batteries  on  the  bluffs  on 
Punta  Roma,  and  on  the  south  shore  of  the  canal,  would  com- 
mand the  entrance  at  exceeding  short  range.  The  sole  objec- 
tion to  Nipe  as  an  ideal  natural  formation  for  a  base  arises  from 
the  narrowness  of  its  entrance,  which  prohibits  exit  save  in  a 
contracted  front.  At  most,  but  three  battleships  could  emerge 
in  line.     The  approach  is  well  marked  and  access  easy. 

Port  Banes,  nine  miles  to  the  northward  and  westward  of 
Nipe,  presents  another  excellent  harbor  with  a  narrow  and  tor- 
tuous entrance.  Its  vicinity  to  Nipe,  however,  takes  away  from 
its  importance,  as  the  superiority  of  the  latter  is  so  marked  as  to 
dominate  its  neighborhood.  The  narrow  and  crooked  channel 
would  render  it  hazardous  to  attempt  entrance  with  long  ships. 

Port  NaranjOf  about  ten  miles  west  of  Sama  Point,  oflfers  an- 
chorage as  a  port  of  refuge,  but  presents  few  of  the  requisites 
of  a  safe  and  permanent  anchorage  for  a  fleet. 
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Puft  Padre  J  47  miles  to  the  westward  of  Sama  Point,  affords  a 
secure  anchorage  for  vessels  of  moderate  draft.  It  is  entered 
through  a  channel  varying  from  one  to  three  cables*  length  in 
breadth,  and  three  miles  long.  It  possesses  no  qualifications  as 
a  naval  base,  except  those  of  security  and  space;  the  depth  of 
water  is  insufficient  for  battleships. 

From  Port  Padre  to  the  westward,  we  find  no  harbors  for 
deep-ndraft  vessels  worthy  of  consideration  until  reaching  Port 
Naevitas  del  Principe^  which  is  entered  through  a  narrow  and 
crooked  channel  six  miles  long,  opening  out  into  a  broad  lagoon 
in  which  there  is  bountiful  room  for  the  anchorage  of  craft  of 
moderate  draft,  but  with  only  moderate  accommodations  for 
those  of  deep  draft  Tlie  difficulties  of  the  entrance  would  pro- 
hibit its  free  use  for  these  latter. 

From  here  to  Cape  Frances  there  are  no  harbors,  and  but  one 
or  two  Spots  at  which  anchorage  for  small  vessels  is  safe  and 
secure.  It  is  noted  that  Buenavista  Bay  is  uncharted,  hut  it 
profaably  resembles  the  other  bays  extending  inside  the  line  of 
Cays,     At  Cay  Frances  is  found  anchorage  in  5  fathoms. 

Sagua  la  Grande  affords  excellent  and  spacious  anchorage  to 
vessels  of  15  feet,  and  is  approached  through  the  usual  narrow 
and  long  entrance. 

Cardenas  Bay  is  navigable  only  to  vessels  of  light  draft  and 
pot  exceeding  11  feet 

Pori  Matansas  is  an  indentation  of  the  coast,  some  five  miles 
dciCp.  Opening  to  the  northward  between  Point  Maya  and 
Point  Sabanilla  with  a  width  of  three  miles,  it  gradually  narrows 
to  about  one  mile  at  a  mile  from  its  end.  Here  is  to  be  found 
the  anchorage  ground  with  shoals  to  seaward  and  restricted  for 
vessels  of  deep  draft;  a  limited  area  of  anchorage  is  found  out- 
side the  shoals.  With  its  broad  mouth  open  to  all  winds  from 
the  northeast  quarter,  the  anchorages  must  be  very  unsatisfac- 
tory, Matanxas  does  not  present  features  such  as  would  recom* 
mend  it  to  the  military  eye  for  a  base.  It  would  be  impossible 
to  mine  the  approach. 

From  Matanzas  to  Havana  the  coast  runs  in  an  almost  un- 
broken linei  yet  it  was  here,  at  a  point  about  six  miles  to  the 
eastward  of  the  Morro  of  Havana,  that  the  English  expedition 
of  1762  against  Havana  was  disembarked.     At  the  mouth  of  the 
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Cojimar  River,  three  miles  east  of  Morro  Castle,  the  end  of  one 
of  the  cables  connecting  Havana  to  Key  West  is  landed. 

The  Harbor  of  Havana  is  so  well  known  that  it  need  not  be 
described*  Though  the  anchorage  space  for  vessels  of  deep 
draft  is  very  constricted,  so  well  is  the  harbor  protected  from 
wind  and  sea  that  close  berths  for  ships  may  be  safely  occupied. 
The  harbor  is  capable  of  an  almost  perfect  defense,  by  means  of 
dominating  batteries  and  mines.  The  city  itself  lies  open  to 
bombardment  from  seaward. 

At  Chorrera  harbor,  four  miles  west  of  Havana,  one  of  the 
cables  to  Key  West  is  landed. 

Fort  Marielf  about  20  miles  to  the  westward  of  Havana,  affords 
access  and  anchorage  to  vessels  of  moderate  draft;  a  shoal  part 
of  4  fathoms  depth  in  the  entrance,  and  the  narrowness  (50 
yards)  of  the  channel  preclude  its  use  for  deep  drafts.  The 
chart  would  indicate  a  sufficiency  of  good  anchorage  for  a 
numerous  fleet. 

Fori  Cabanas,  twelve  miles  west  of  Port  Mariel,  offers  excel- 
lent anchorage  of  sufEcient  depth  and  area,  after  passing  through 
the  entrance  canal,  in  which  is  a  bar  with  but  3^  fathoms 
of  water.  A  new  survey  might  develop  changes  at  this  point, 
which  might  add  vastly  to  the  importance  of  the  harbor  as  a  port 
of  refuge  or  as  a  base. 

Fori  Bahia  Hmda  has  a  limited  area  of  anchorage  for  deep 
drafts  and  could  hardly  be  developed  into  a  strategic  base,  were 
its  situation  even  the  most  favorable. 

From  Port  Bahia  Honda  to  Cape  San  Antonio  the  coast  is 
skirted  by  cays  and  reefs,  through  which  are  occasional  open- 
ings, admitting  vessels  of  light  draft  to  the  enclosed  lagoons. 
These  latter  are  mostly  shallow  and  are  cut  up  by  numerous 
shoals.  Some  few  safe  ports  and  anchorages  for  small  vessels 
exist 

The  lagoon  immediately  to  the  northward  and  eastward  of 
Cape  San  Antonio  seems  to  hold  out  the  possibility  of  a  good, 
safe  and  convenient  anchorage  for  a  large  fleet.  Should  a 
future  survey  demonstrate  the  existence  of  a  sufficiently  deep 
channel  through  the  reef  in  this  vicinity,  these  enclosed  waters 
may  become  of  the  greatest  strategical  importance,  situated,  as 
they  are,  at  the  extreme  end  of  the  island,  whence  a  fleet  could 
operate  with  the  least  delay  on  both  coasts,  and  would  be  able 
to  hold  the  Yucatan  channel  under  the  closest  espionage. 
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From  Cape  May  si  to  the  west,  on  the  south  shore  of  Cuba, 
the  first  port  is  that  of  Baiitquerif  which  admits  only  vessels  of 
light  draft. 

p0rt  Escmidido  is  of  small  extent,  though  the  depth  of  water 
is  said  to  be  sufficient  for  deep-draft  vessels. 

Pari  Gu4intanamo,  twelve  and  a  half  miles  west  of  Escondido, 
is  a  deep  and  complex  indentation.  Its  extreme  depth  is  about 
eleven  miles,  though  the  greater  part  of  this  is  available  for  an- 
chorage to  light  drafts  only.  The  entrance  to  the  port  has  a 
dean  width  of  12  cables'  length,  which  narrows,  off  Fisherman's 
Point,  to  7  cables'  length.  (For  general  description  of  harbor, 
see  ''Sailing  Directions,  Caribbean  Sea,  etc.,"  No.  86,  VoL  L) 
The  size,  situation  and  facilities  of  this  port  at  once  commend  it 
for  consideration,  as  a  main  base  for  naval  operations  connected 
with  the  islands  and  waters  ^ying  to  the  southward  and  eastward 
of  Cuba*  In  capacity,  depth  and  security  of  anchorage,  and  capa- 
btlittes  for  defense  and  ofTense,  it  would  seem  to  possess  nearly 
every  requisite  in  demand  for  a  main  station.  Proper  batteries 
erected  on  Windward,  Fisherman's  and  Leeward  Points  would 
completely  command  the  channel,  and  the  moderate  depth  of 
water  in  the  entrance  would  permit  of  placing  any  number  of 
itiifies.  In  the  middle  reaches  of  the  bay  there  is  good  and  suf- 
ficient anchorage  for  transports  and  supply  vessels,  safe  from 
any  possible  gun-fire  from  seaward-  Numerous  inlets  and  arms 
afTord  excellent  havens  for  the  smaller  war  vessels  and  torpedo- 
boats. 

The  port  of  Santiaga  de  Cuba  is  an  inlet  extending  nearly  five 
miles  in  a  general  N.N.E,  direction.  The  entrance  is  barely 
200  yards  in  width  at  its  narrowest  part,  gradually  widening 
The  extreme  narrowness  and  crookedness  of  the  channel  mili- 
tate against  its  value  as  a  harbor  for  naval  operations  on  a  large 
scalCp  while  they  add  to  the  ease  with  which  it  may  be  defended 
from  attack.  It  is  safe  to  say  that  tbe  port  may  easily  be  made 
impregnable  from  the  sea  side. 

Between  Santiago  de  Cuba  and  Cape  Cruz  there  are  several 
potots  at  which  anchorage  may  be  had,  though  of  small  area. 
At  Ensenada  de  Morut  as  yet  unexplored,  a  survey  may  develop  a 
safe  and  commodious  harbor. 

The  entire  unreliability  of  the  charts  of  that  portion  of  the 
coast  extending  from  Cape  Cruz  150  miles  N.W,,  and  the  vague- 
ness of  the  sailing  directions  for  these  waters  demand  a  resurvey 
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o!  this  region,  before  its  possibilities  can  in  any  way  be  predi- 
cated as  to  harbors  for  operation  or  refuge. 

Port  XaguQ  or  Cienfuegos  (see  description,  "  Sailing  Direc- 
tions, Caribbean  Sea*  etc./'  No*  86,  Vol  I)  presents  many  fea- 
tures to  commend  it  to  the  attention  as  a  safe  and  excellent  har- 
bor when  once  gained.  Though  having  a  larger  area  of  anchor- 
age ground  than  Santiago  de  Cuba,  its  long  and  narrow  entrance 
channel  places  it  in  the  same  category,  for  naval  purposes,  as  that 
port.     It  is,  moreover,  less  easily  defended  by  mines. 

From  Cienfuegos  to  the  westward,  there  appears  to  be  no 
deep-draft  harbor,  though  there  are  many  safe  and  extensive  an- 
chorages for  light-draft  vessels. 

From  the  foregoing  general  survey  of  ports,  it  will  be  seen 
that  Cuba,  while  possessing  many  harbors  adapted  to  commer- 
cial use^  has  few  that  show  in  full  the  requirements  demanded 
for  a  naval  base.  These  requisites  are:  a  sufficiently  wide  en- 
trance to  permit  exit  in  strong  force;  a  deep  and  protected  an- 
chorage of  large  extent;  a  capacity  for  ready  and  complete  de- 
fense; and  above  all,  a  geographical  location  suited  to  strategic 
demands.  There  are  several  that  possess  two  elements  in  an 
eminent  degree,  and  but  two  that  may  be  considered  as  present- 
ing the  four  requisites  combined — Nipe  and  Guantanamo.  Un- 
fortunately, these  two  ports  are  both  situated  in  the  eastern  end 
of  the  island »  about  90  and  70  miles  respectively  from  Cape 
Maysi.  Of  the  two,  however,  Guantanamo  is  by  far  the  better, 
and  is  the  one  that  should  be  selected  for  occupation  and  defense 
by  our  Government,  while  Nipe  should  be  so  defended  as  to  pre- 
clude the  possibility  of  its  falling  into  the  hands  of  an  adversary. 

Of  the  more  western  ports  on  the  north  coast,  it  is  probable  that 
Havana,  at  the  moment,  possesses  the  advantage  over  all  others, 
owing  to  the  state  of  its  defenses,  though  it  has  very  serious  de- 
fects. Should  a  resurvey  of  Port  Cabanas  demonstrate  a  deep- 
water  channel,  that  port  would  seem  to  afford  more  of  the  natural 
requisites  for  a  fleet  rendezvous,  besides  being  better  situated 
than  Havana.  The  possibility  of  a  good  harbor  inside  the  reef 
to  the  north  of  Cape  San  Antonio  should  not  be  lost  sight  of,  since 
such  a  port  would  have  an  ideal  geographical  position. 

The  port  of  Cienfuegos  has  such  excellent  and  secure  an- 
chorage of  large  extent,  is  so  readily  deTended,  that,  though 
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badly  located  strategfically,  except  as  to  its  position  in  reference 
to  the  proposed  isthmian  canal,  its  tactical  merits  cannot  be  over- 
iooked.  The  channel,  though  narrow  and  tortuous,  is  reported 
as  not  difficult.  This  port  should  be  held  in  sufficient  force  to 
make  secure  its  possession  to  our  Government. 

The  question  of  the  supplies  to  be  obtained  at  the  various 
ports  is  one  of  little  moment  in  modern  warfare.  It  is  better  to 
consider  that  a  fleet  and  occupying  army  must  depend  on  their 
own  supply-ships  for  all  the  necessaries  of  life. 

It  seems  self-evident  that  any  attack  made  on  the  United 
States  by  a  European  State  in  the  future,  will  have  for  its  ob- 
jective our  possessions  and  dependencies  in  the  West  Indies, 
and  it  is  in  those  waters  that  the  Navy  will  be  called  upon  to 
ddend  the  national  rights  and  honor.  It  is  well,  therefore^  to 
take  stock  of  the  facilities  afforded  by  nature  for  the  strength- 
ening of  our  cause,  and  to  make  such  additional  improvements, 
in  the  way  of  fortifications,  as  may  render  such  natural  strong- 
holds most  secure, 

ViTith  the  feeble  and  impotent  island  of  San  Domingo  lying 
direcdy  between  Cuba  and   Puerto  Rico,   we  may   confidently 
predict  that  the  base  for  any  operations  against  these  two  islands 
will  be  there  established.     A  trumped-up  claim  unsatisfied  can 
be  made  the  pretext  for  an  armed  occupancy  of  any  port  in  that 
filand.     International   law  and  courtesy   would  be   cast  to   the 
winds — as  it  has  been  in  China— and  the  right  of  might  estab- 
lished    It  therefore  behooves  the  United  States  to  look  the 
conditions  square  in  the  face  and  to  determine  to  what  extent 
preparations  are  to  be  made  to  meet  the  inevitable.    With  every 
nation  in  Europe  suffering  with  a  grievous  attack  of  land  famine, 
are  not  the  acts  of  their  legislatures,  in  increasing  so  enormously 
their  navies,  handwritings  on  the  wall,  needing  no  Daniel  to 
interpret,  foretelling  that  in  the  near  future  these  nations  will 
brave   the    woes   dimly   defined  by   the   Monroe  Doctrine,  and 
wrestle  for  a  slice  of  the  rich  lands  of  our  hemisphere? 

^Tierever  internal  troubles  exist  and  law  and  order  are  at  a 
discount,  there  is  a  locality  at  which  foreign  intervention  may 
be  ex|>ccted  When  the  hour  comes  in  which  we  are  hopelessly 
outclassed  on  the  sea — and  that  lime  is  approaching  with  rapid 
strides — ^then,  we  may  be  fully  assured,  will  strike  the  hour  of 
atir  country's  humiliation.     Vain   will  it  be  to  call  upon   the 
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Shade  of  Monroe  to  protect  his  own.  That  bugaboo  to  for- 
eigners will  be  laid  beyond  resurrection  and  we  shall  find  that 
blood  and  treasure  untold  will  be  necessary  to  repair  the  breach 
in  our  outer  waUs.  With  Guantanamo,  Nipe,  Cienfu^;os  and 
Havana  held  in  a  firm  grip  and  properly  managed,  we  have  at 
any  moment  bases  ready  made  from  which  to  issue  in  defense  of 
national  honor. 


[COrrRtQHt£D.] 


U,    S.    NAVAL  INSTITUTE,   ANNAPOLIS,   MD. 


ON  THE  EXAMINATION  OF  NAVY-YARD 
APPRENTICES. 

By  Henry  G.  Beyer,  Surgeon  U.  S.  N. 


The  government  in  providing  an  examination  for  applicants 
for  positions  as  apprentices  in  the  different  shops  of  navy  yards 
Mcurcs  thereby  several  important  objects  and  advantages.     The 
aeotal  part  of  such  an  examination,  w^hen  conscientiously  and 
properly  conducted,  will  insure  a  higher  degree  of  intelligence 
among  the  workingmen  of  the  future  and,  consequently,  a  better 
<|uaiity  of  work  in  all  the  different  departments  at  navy  yards. 
The  physical  examination,  as  a  means  of  selecting  none  but 
physically  fit  subjects  for  these  positions,  contributes,  moreover, 
towards  increasing  very  materially  the  value  in  time  and  money 
which  the  government  invests  in  these  boys  by  teaching  them 
^  trade,  on  account  of  the  fact  that  the  average  life  of  appren- 
tices thus  selected  will  naturally  be  longer  than  that  of  the  phy- 
sically unfit.     The  method  that  has  recently  been  followed  out 
ior  the  examination  of  these  apprentices  at  the  Boston  Navy 
Yard^  in  accordance  with  Navy-yard  Order  Na   14,  Revised, 
is  so  well  adapted  to  the  purpose  and,  at  the  same  time,  so  far 
^  advance  of  the  older  methods,  that  a  brief  description  of  it 
*ecnis  rather  desirable^  especially  so  as  its   general   adoption 
throughout  the  service  would  seem  to  be  as  advisable  as  it  is 
<J^irable. 

Navy-yard  Order  No.  14,  Revised,  requires  that  each  appli- 
cant shall  be  marked  for  his  physical  examination.  As  regards 
the  physical  part  of  an  examination,  there  had  never  been  any 
Vstem  in  vogue  either  in  the  Navy  or  elsewhere,  to  my  knowl- 
edge at  least,  by  means  of  which  a  candidate  was  given  a  definite 
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mark,  expressed  by  a  number  which  should  count  in  the  sum 
total  of  his  entire  examinationj  and  thus  be  made  the  means 
of  materially  assisting  him  to  get  or  preventing  htm  from  get- 
ting, as  the  case  might  be,  the  coveted  position.  A  candidate 
for  any  position  in  the  Navy,  including  that  of  cadet,  is  found 
either  fit  or  unfit,  is  either  accepted  or  rejected  accordingly,  on 
physical  examination,  without  any  fixed  or  well-defined  system 
of  marking.  In  the  case  of  an  examination  being  required,  the 
marks  obtained  in  the  mental  were  the  only  ones  that  were 
coimted.  Physical  excellence  being  so  obvious  a  factor  in  the 
general  make-up  of  the  personnel  of  a  service  like  the  Navy,  it 
had  long  since  seemed  to  me  desirable  to  establish  some  standard 
which  should  be  absolutely  accurate  as  well  as  calculated  to  give  a 
boy  credit  for  the  physical  advantages  or  disadvantages  which  he 
possessed  in  such  a  manner  as  to  permanently  influence  his  career 
and  without  doing  him  the  least  injustice.  Knowing,  more- 
over, that  his  physique  would  count  in  the  final  examination,  it 
would  serve  as  the  very  best  stimulus  for  him  to  improve  it 
whenever  opportunity  was  favorable.  This  was  undoubtedly 
the  intention  of  the  order  under  which  Examining  Boards  of 
Navy  Yards  were  obliged  to  do  their  work,  although  the  more 
general  applicability  of  the  same  principle  must  be  clear  to 
every  one  acquainted  with  the  needs  of  the  service.  After  con- 
siderable thought  on  the  matter,  it  occurred  to  me  that  the  best 
method  of  attaining  this  end  was  to  make  use  of  the  percentile 
grade  system  and  the  normal  growth  and  development  tables 
published  in  the  proceedings  of  the  U.  S.  Naval  Institute  No.  74, 
and  give  each  boy  the  proper  physical  percentage  which,  by 
nature  and  according  to  his  age,  belonged  to  him.  One  of  these 
tables,  No.  XIX,  for  the  sake  of  convenience  is  here  reproduced. 
duced. 

After  this  manner,  a  boy  becomes  his  own  physical  record 
and  takes  his  relative  percentage  position  and  mark  without 
there  being  the  slightest  chance  for  the  examiner  to  do  him  the 
least  injustice  or  to  favor  him  in  any  way.  No  mental  examina- 
tion can  compare  with  it  as  regards  accuracy  of  results  and  fair- 
ness to  the  individuaL  Tfp  for  example,  the  boy  is  superior  in 
physique,  he  has  advantages  which  it  is  useless  for  anyone,  not 
up  to  his  standard,  to  dispute  him,  and  he  should  receive  the 
necessary  credit  for  them;  if  he  is  inferior,  the  boy  can  blame 
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no  one*  except  perhaps  himself,  for  not  having  exercised  proper 
care  in  the  selection  of  his  ancestors.  No  argument  can  change 
his  record  or  mark ;  his  own  exertions  alone  might  improve  it. 

Method, — The  method  is  simple  and  may  be  briefly  described 
as  follows:  A  boy's  age  is  calculated  from  the  nearest  birth- 
flay  and  found  to  be  fifteen;  he  is  now  measured  in  the  usual 
way  and  his  height  standing  is  recorded  as  64.3  inches.  What 
is  his  mark  or  height?  Table  XIX,  finding  the  line  of  the 
height  opposite  the  fifteen-year  old  boys,  we  follow  it  until 
we  come  to  64*29,  which  is  the  nearest  to  his  recorded  height, 
ind  the  percentage  number  above  this  value  will  be  found  to  be 
50,  which  is  the  mark  the  boy  is   entitled  to  receive  for  his 

TABLE     XIX.  —  HeIOBTB    A7I1>    PSKCBIITAG^e,* 


VaIiU^  in  Inches  at  the  Followtitg  Psboektilb  ORADBfi. 


la 


SO. 


SO. 


40. 


60. 


60. 


70. 


eo«      mt. 


m. 


63.714 

66.350 
66.413 
66.483 
66.580 
66.AS0 


63.553 
64.580 
65.853 
66.483 
66.844 
67.094 
67.0ft4 
07.300 
67.300 


68.457 
65.050 
66.434 
67.044 
67.434 
67.675 
67.667 
67.762 
6S.010i 


«4.ai*0 
65.805 
67.000 
67.683 
67.651 
68.253 
68.315 
68.353 
68.523 


60. 


853 
960 
030 


69,' 


69.1 


60.2§0 
70.40f^ 
71.320 
71.5S0 
7L880 
72. 120 
73.000 
72.d5S 
73.000 


•  8ee  Beyer^U.  S.  NavaJ  Intt,  Prw.,  Nq,  74. 

height;  he  is  an  average  boy  for  his  age.  This  simple  process 
is  apphed  in  finding  the  percentages  of  any  other  dimension 
that  it  is  desired  to  include  in  the  examination  by  referring  to  the 
respective  tables  of  these  different  dimensions.  Height,  weight, 
chest  ^circumference  being  the  leading  dimensions,  these  were 
the  only  ones  made  use  of  in  the  present  instance.  The  per- 
centage values  ascertained  and  calculated  after  this  manner  are 
now.^  added  together  and  averaged ;  their  average  constitutes  the 
bey's  mark  for  his  physical  examination. 

There  is,  however,  one  item  which  is  not  to  be  found  in  the 
percentile  grade  tables  which  must  be  included  in  the  result. 
This  item  we  have  termed  "  general  health  "  and  its  value  is 
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ascertained  through  an  exaimnatian  which  is  purely  medical  in 
character.  The  chief  factor  in  this  is  a  good  heart  and  a  good 
pair  of  lungs;  a  secondary  factor  is  whether  a  boy  approaches  or 
not  the  percentile  grade  into  which  he  belongs  in  regard  to  the 
greatest  number  and  the  most  important  portion  of  all  his 
dim  en  si  on  Su  A  boy,  for  example,  whose  height  puts  him  into 
the  75th  percentile  grade,  but  whose  chest-circumference  places 
him  into  the  25th  percentile  grade,  would  not  be  entitled  to  get 
the  mathematical  average  of  these  two  numbers  for  general 
health  but  would  receive  about  35  instead  of  50. 

In  accordance  wnth  the  above-described  method,  eighty-five 
boys  of  an  average  age  of  sixteen  years  were  examined  in  the 
Boston  Navy  Yard  about  three  months  ago.  Seventy  of  these 
boys  were  accepted  (Sz  per  cent)  and  fifteen  rejected  (18  per 
cent)  by  the  physical  exam^ination  alone.  The  adjoining 
Table  I  has  been  arranged  to  show  the  relations  existing  be* 
tween  the  accepted  and  the  rejected  boys  and  also  that  which 
both  these  bear  to  the  total  number  examined. 

TABLE  I,^AYmvi.asfl. 
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20 
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26 
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2 
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23 

23 

15 
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1.3^' 

33 

IS 

In  explanation  of  the  large  percentage  of  boys  that  were 
accepted  (82  per  cent)  it  must  be  added  that  the  understanding 
of  the  members  of  the  board  that  the  mere  fact  of  a  boy's  being 
small  in  stature  and  light  of  weight  should  in  no  instance  be 
regarded  as  a  sufficient  cause  in  itself  alone  for  his  rejection, 
inasmuch  as  such  a  boy  might  still  be  one  of  more  than  average 


I 
I 


OK   THE    EXAMINATION    OF    NAVY-YARD    APPRENTICES,      345 

health.  In  this  respect  it  was  not  considered  necessary  to  exact 
fa-om  navy^yard  apprentices  the  rigid  standard  ior  strength ^ 
power  and  endurance  that  was  usually  required  from  appren- 
tices intended  for  the  regular  Navy.  Nor  were  color-blindness 
and  defective  vision,  unless  the  latter  was  very  bad,  made  a  lead- 
ijig  cause  for  rejecting  a  boy. 

A  comparison  of  the  averages  received  by  the  accepted  boys 
and  the  rejected  ones,  seen  in  Table  I,  shows  the  accepted  ones 
to  be  superior  in  all  respects  to  the  rejected  ones,  but  more 
especially  so  in  respect  to  weight,  chest-circumference  and  gen- 
eral health,  notwithstanding  the  fact,  which  was  mentioned 
before,  that  a  small  boy  and  a  light  boy  was  not  necessarily 
reiectcd  on  account  of  his  being  light  and  small;  consequently, 
many  of  just  such  boys  are  included  in  the  averages  obtained 
from  the  accepted  ones. 

The  mental  examination  was  to  consist  of  both  written  and 
oral  examinations,  and  include  spelling  and  simple  arithmetic, 
also  decimals  and  the  rule  of  three,  lOO  being  considered  per- 
fect. All  the  boys  had  left  school  two  years  previously  to  this 
and  engaged  in  various  occupations  since  that  time;  they  all 
belonged  to  the  same  class  of  people  and  lived  in  the  closest 
vicinity  of  Charlestown. 

Tlie  adjoining  Table  II  is  intended  to  show  how  the  results 
€d  the  combined  examinations  were  finally  calculated  and  to  still 
further  illustrate  the  simplicity  of  the  method  according  to 
which  a  boy  received  his  final  mark. 

TABLE  IL 

WUlXamB.  Mark.  Multiple.  Total* 

Pb  jsical 50  k  S  =  150 

liaHtAl. ,,..  75  X  6  =  375 

0«1... *...  8S  X  a  =  106 

Total   ,.,, 65! 

Out  of  the  seventy  boys  who  had  passed  their  physical  exam- 
ination only  sixty- two  presented  themselves  for  the  mental  ex- 
amination. One,  however,  being  a  colored  boy,  was  omitted 
from  my  list  on  account  of  its  being  desirable  to  have  the 
material  homogeneous  for  the  purpose  of  further  comparison 
and  this  leaves  sixty-one  to  be  studied. 

Both  examinations  having  been  completed  in  accordance  with 
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the  above- described  methods,  all  the  sixty-one  boys  were 
arranged  in  a  table  in  the  order  of  their  relative  merit  so  that 
the  boy  having  received  the  highest  mark  stood  first  on  the  list^ 
while  the  boy  having  received  the  lowest  number,  stood  at  the 
bottom  of  this  hst  Dividing,  now,  the  total  number  of  sixty- 
one  by  ten,  and  finding  the  average  of  each  section  of  ten,  we 
would,  of  course,  expect  to  find  that  the  first  ten  presented  the 
highest  average,  while  the  last  ten  would  show  the  lowest  aver- 
age, at  least  so  far  as  regards  the  column  of  totals. 

This  same  result  need  not  necessarily  be  expected  from  sim- 
ilar averages  obtained  from  the  column  of  physical  marks.  If, 
however,  the  physical  composition  of  a  boy  has  indeed  any  rela- 
tion to  his  mental  qualifications;  if,  in  other  words,  there  is  such 
a  thing  as  a  psycho-physical  relation  in  man,  then  we  would 
expect  to  find,  on  comparing  all  these  averages,  that  they  all 
equally  show  a  gradual  decrease  in  values  from  first  to  last,  and 
this,  indeed,  they  do,  as  shown  in  Table  III. 


TABLE  ni 
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1 
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6 

m 

in 

4CK 

The  oral  was  not  included  in  this  table  because  not  amount- 
ing in  value  to  a  real  examination. 

The  adjoining  curves  constructed  from  the  table  show  the 
relation  existing  between  the  averages  in  a  still  clearer  light 
(see  Plate  I). 

In  the  marks  from  which  the  physical  curve  was  constructed 
are  contained  increments  of  height,  weight,  chest-circumference 
and  general  health.  It  was,  therefore,  of  some  interest  and  im* 
portancc  to  ascertain  whether  all  these  four  items  contributed 
aJike  or  whether  one  or  the  other  of  them  contributed  more 
than  any  other  toward  the  general  result.  With  this  end  in 
view,  each  of  these  four  items  was  arranged  in  the  same  order 
as  were  the  totals  vinth  results  seen  in  Table  IV. 
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Ten. 

Height. 

Weight. 

Chest  Oirc. 

Gen.  Health. 

1 

55.4 

64.4 

64.2 

58.0 

2 

37.4 

60.4 

61.5 

58.0 

3 

38.8 

39.4 

49.6 

45.0 

4 

85.5 

29.2 

85.8 

36.0 

5 

27.8 

31.8 

41.1 

87.0 

0 

10.0 

14.0 

26.0 

28.0 

Table  IV  shows  there  is  a  difference  between  the  first  ten 
and  the  last  ten  or  eleven  of  45  per  cent  in  height,  50  per  cent 
in  weight,  38  per  cent  in  chest-circumference  and  25  per  cent 
in  general  health.  It  will,  therefore,  be  seen  that  all  the  items 
which  entered  the  total  physical  mark  contributed  in  a 
measure  to  the  general  result,  in  the  order  in  which  they  are 
tabulated  and  in  a  manner  that  seems  to  leave  no  doubt  with 
regard  to  their  meaning  and  significance. 

In  addition  to  its  being  a  new  and  most  practical  method  of 
examining,  an  examination  and  comparison  of  its  results  have, 
unexpectedly,  led  us  to  discover  a  most  important  and  signifi- 
cant relation  existing  between  the  physique  and  the  mental  per- 
formances of  man. 


[cormaHTSs.} 
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t  A  PROPOSED  NEW  METHOD  OF  SCORING  TARGET 
PRACTICE  IN  THE  NAVY. 

By  Lieutenant  J-  B,  Blish,  U*  S*  Navy* 


This  method  is  based  upon  the  angh  af  error,  which  is  defined 
as  follows : 

Imagining^(!)  a  straight  line  passing  through  the  rear  sight 
of  the  piece  and  the  center  of  the  target, 

(l)a  vertical  plane  through  the  target  at  right  angles  to  the 
^rtical  plane  containing  the  line  (i)- 

(3}  a  straight  line  passing  through  the  rear  sight  and  the  point 
where  the  projectile  pierces  the  vertical  plane  (2),  then  : 

The  angle  of  error  is  the  angle  at  the  rear  sight  between  the 
tines  (i)  and  (3). 

Its  tangent  is  the  ratio  of  the  lineal  error,  measured  on  the 
Vertical  plane  (2)  to  the  range. 

Being  small,  angles  of  error  may  be  taken  as  proportional  to 
their  tangents. 

The  minute  of  arc  is  taken  as  the  unit  angle  of  error.     Its 


tangent  is 


lOOOO 


Determination  of  the  Angle  of  Error. 

I,  By  estimation. — In  subcaliber  practice  usually  a  mark  float- 
ing on  the  water  is  used  as  a  target,  and  the  splash  of  each  bullet 
shows  how  near  it  passed.  Tnjudging  the  distance  of  this  splash 
from  the  target,  the  mind  unconsciously  estimates  the  angle  of 
error  and,  knowing  the  range^  arrives  at  the  lineal  error*  It  is 
easier,  after  short  practice,  to  estimate  the  angle  of  error  than  to 


350 


A    PROPOSED   KEW    METHOD    OF 


estimate  the  lineal  error,  since  the  range  does  not  have  to  be 
considered.  It  is  also  easier  to  estimate  separately  the  lateral 
angle  of  error  and  the  vertical  angle  of  error.  The  whole  angle 
of  error  can  then  be  taken  from  the  accompanying  table. 

These  angles  are  estimated  from  the  center  of  the  splash  to  the 
center  of  the  target,  so  that  the  size  of  the  target  is  eliminated. 

To  assist  the  judgment  in  estimating  these  small  angles,  use 
can  be  made  of  the  ordinary  T-square,  after  calculating  the 
angles  subtended  by  the  wires  themselves. 

In  one  of  these  instruments  the  distance  from  the  eye  piece  to 
the  zero  wire  was  54^  inches. 

The  zero  wire  was  No.  17  B.  W-  G.  and  its  thickness  0.058 
inches. 

This  wire  subtends  an  angle  of  5/76  at  the  eye  piece- 

The  next  wire  on  either  side  of  the  zero  wire  was  No.  22 
B.  W.  G-  and  was  0.028  inches  thick. 

Each  of  these  wires  subtends  an  angle  of  2/78* 

Occasional  reference  to  this  instrument  will  be  of  assistance 
in  estimating  the  small  angles  of  error* 

It  may  be  noted  that  the  smaller  the  angle^  the  closer  its  value 
can  be  estimated ,'  the  better  the  shooting,  the  more  exact  the 
score* 

An  instrument  whereby  these  small  angles  could  be  accurately 
measured  would  be  of  great  value,  but  with  care  and  practice  a 
fair  and  even  degree  of  accuracy  can  be  arrived  at  by  estimation. 

These  angles  are  recorded  in  minutes  (and  decimals)  of  arc, 
and  the  corresponding  angle  of  error,  taken  from  the  table,  is 
recorded  as  the  score  of  that  shot. 

A  sample  page  of  a  convenient  score-book  is  shown  opposite 
page  358-     It  is  on  cross-section  paper  of  ten  lines  to  the  inch. 

The  error  in  estimating  the  lateral  angle,  due  to  the  eye  of  the 
observer  not  being  at  the  exact  intersection  of  the  lines  (i )  and 
(3),  varies  inversely  as  the  range,  and  is  practically  eliminated  by 
the  observer  standing  close  to  the  piece* 

The  error  in  estimating  the  vertical  angle,  due  to  the  curve  of 
the  trajectory,  increases  with  the  range,  but  can  be  almost  entirely 
eliminated  by  stationing  that  observer  at  a  certain  height  above 
the  piece  depending  upon  {i)  the  curve  of  the  trajectory  for  the 
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range  of  the  target,  (2)  the  height  of  the  piece  above  the  water 
and  (3)  the  height  of  the  target  above  the  water. 

The  height  of  this  observer  should  be  such  that  he  sets  the 
target  and  the  splash  of  a  bullet  that  has  passed  through  the 
target  in  line. 

It  may  be  calculated  approximately  as  follows : 


Let  Q  represent  the  observer,  P  the  piece,  T  the  target.  A' the 
splash,  OX  the  surface  of  the  water,  and  PTX  the  trajectory. 

^r=  the  range. 

PR  =  the  height  of  the  gun  above  the  target 

The  angle  Q  TP  is  approximately  equal  to  the  angle  of  fall  of  the 
¥>rojectile  for  the  range  R  T,  and  is  taken  from  the  range  table  or 
x^easured  from  the  drawing  of  the  trajectory. 

The  angle  PTR  is  found  by 

tan  PTR  —  €^  ~  height  of  gun  above  target 
^^r  Range 

(i)  QTR=  QTP^  PTR, 

(2)  RQ  =  RT tzn  QTR. 

(3)  PQ  =  RQ-  RP 

Examples. 
U.  S.  S.  New  York. 

After  8-inch  turret  gun  firing  6  mm.  subcaliber. 
Height  of  gun  above  the  water,  25  feet.  25 

Height  of  flag  on  target  above  the  water,  2  feet,    2 
PR^  23 
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To  Determine  the  Angle  of  Error  by  Measurement. 

In  record  great-gun  practice  the  lateral  angle  of  error  is 
measured  on  board  the  ship  by  the  T-square*  Usually  it  is  not 
recorded  closer  than  one-quarter  of  a  degree,  but  closer  approx- 
imation is  possible  (especially  for  good  shooting)  and  more 
accurate  work  would  be  induced  by  habitually  recording  this 
angle  in  minutes  of  arc. 

The  horizontal  fall  of  shots  is  plotted  from  the  angles  ob- 
served in  the  boats  and,  by  means  of  the  Plotting  Tables,  the 
lange  and  bearing  of  the  target  being  known,  the  vertical  (lin- 
eal) error  is  found.  This  vertical  lineal  error  divided  by  the 
range  is  the  tangent  of  the  vertical  angle  of  error. 

Thus  this  practice  can  be  recorded  in  the  same  manner  as 
subcaliber  practice  and  in  the  same  score-book. 

In  rifle  and  pistol  practice  with  paper  or  painted  targets ^ 
cross-section  lines  can  be  drawn  on  the  targets  before  using  and 
the  lateral  error  can  be  noted  by  counting  the  spaces  right  or 
left  from  the  center  of  the  target  to  the  bullet  mark,  and  the 
vertical  angle  by  the  number  of  spaces  above  or  below  the 
center. 

Knowing  the  width  of  the  cross-section  spaces  (say  2  or  4 
inches)  and  the  range,  the  lateral  and  the  vertical  angles  of 
error  can  be  calculated  and  recorded,  and  the  corresponding 
angle  of  error  is  found  from  the  table. 

Cross-section  paper  (or  better  yet  cross-section  sheeting) 
about  a  yard  wide,  could  be  purchased  in  rolls  and  cut  up  into 
targets  as  required;  the  mark  or  bull's  eye  could  be  painted  on 
of  such  size  as  to  best  suit  the  arm,  range,  light,  etc. 

In  aimingdrill,  after  a  triangle  of  shots  is  made,  the  real  line 
of  sight  can  be  determined  geometrically  (by  finding  the  inter- 
section of  the  medial  lines  of  the  triangle)  or  it  can  be  located 
by  the  instructor  by  sighting* 

Having  located  the  point  of  impact  of  this  line,  the  lineal 
error  of  each  shot  can  be  found  by  measuring  its  distance  from 
this  impact  Dividing  this  error  by  the  range  gives  the  tangent 
of  the  angle  of  err  on  Note  that  in  this  case  the  range  is  meas- 
ured from  the  target  to  the  rear  sight  or  to  the  cross-wires  of  a 
telescopic  sight. 
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If  cross-section  paper  is  used  for  marking  the  impacts,  the 
lateral  and  vertical  errors  are  read  off  directly  and  their  angles 
are  oitculated  and  recorded. 

Tm-ptdo  practut,  in  which  the  angle  of  error  is  lateral  only, 
can  be  readily  scored  by  this  method. 

In  each  kind  of  practice  every  shot  is  scored  by  its  angle  of 
error;  each  string  of  shots  by  the  average  of  the  angles  of 
error* 

Practice  with  different  classes  of  guns  can  be  readily  com- 
bined so  that  a  single  angle  represents  an  absolute  measure  of 
marksmanship.  Furthermore,  firing  at  different  ranges  and 
under  different  conditions  of  roll,  smoke,  wind,  speed  of  target, 
speed  of  ship,  etc.,  can  all  be  reduced  to  a  common  standard. 
This  is  done  by  a  system  of  multiples  not  unlike  that  in  use  at 
the  Naval  Academy  for  determining  class  standing.  To  do  this 
each  class  of  guns,  each  range,  and  each  of  the  various  condi- 
tions under  which  the  firings  take  place  are  assigned  multiples. 
The  angles  of  error  are  multiplied  by  these  multiples  and  the 
sum  of  the  products  is  divided  by  the  sum  of  the  multiples  used ; 
the  resultant  angle  is  the  corrected  score. 

The  following  multiples  are  assigned  tentatively  i 


ei«M. 


Gun,. 


ulHpi^. 


Piatol,  I 

H  mm.f  OQ  Ahore^  S 

6  mtn.,  afloat,  4 

BoKt  gun,  S 

3ecoDd&ry  batterj^  5 
Miln  battery,  n«w  R.  F.  mountfl,    7 

Main  b&ttery^  8 

Malji  bmltery,  turrets^  10 


William  Jonee  (Cox.):^ 


EX4¥PLM. 
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130,0      -      d,SS 


R4irait   MtTLTtFLSS. 

Cloae  rtnge,  S 

FigbtlQg  r&Q^e,  4 

LoDg  raug^i  5 


WUilmm  Jooea  (Cox.)  ;- 


Flr«d  two  itrln^i  of  shots  from  m  0  i 


lit  itrlAg,  l^.S         Clpse,          (100  jd«.)           '3 
Mfttiliif,   S,9        Flgbttng,    (dOOydB.)          i 

Fradw^t.     Fi 

5.6 
14,0 

~i 

lo.e   -   3 

T  A  no  IT    MUITIPLSS. 

CTsii.                     T^rg9L                            Ship. 
ft                          Fixed.                        At  ftucbor 
b                  Towed  Jifl tern.                Under  waj 
e              Towed  bj  aleimer.            At  anchor. 
d         Towed  by  anotber  tbip.         Vndet  way 

MutiipliM. 
I 

4 

ft 

COKDITIOK    MPLTIP1.BS. 

a4i««.          Wind,  mi^ke,  roit,  light,  $tc,         Muliipkt. 
i                                Qood.                                  1 
b                              Fftir.                                 8 
e                             Bftd.                                i 

These  data  (and  others,  tf  desired)  are  noted  in  the  score-book 
4nd  can  be  made  use  of  at  any  time  to  compare  different  scores. 

Time  allmjuance  multiples  for  each  class  of  gun  can  also  be 
^signed. 

There  seems  to  be  no  simple  solution  to  the  problems  of 
indicating  in  the  score  { i)  the  number  of  shots  from  which  it  is 
tnade  up,  and  (2)  the  number  of  different  classes  of  guns  that 
were  fired  in  making  up  a  man's  score. 

The  question  of  assigning  different  multiples  to  the  horizontal 
ind  to  the  vertical  angles  in  computing  the  total  angle  of  error, 
instead  of  combining  them  with  equal  weights  as  is  done  in  the 
table,  is  one  of  such  importance  that  it  would  seem  best  to  leave 
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it  open  for  the  present*  To  the  end  of  arriving  at  the  best  solu- 
tion of  that  problem,  it  would  be  well  always  to  record  both  of 
these  angles  and  preserve  the  records  for  study. 

It  is  believed  that  this  method  of  scoring  presents  the  follow 
ing  advantages  : — 

(1)  It  is  simple  and  easily  understood, 

(2)  It  measures  skill  in  marksmanship* 

(3)  It  measures  the  improvement  due  to  instruction,  practiceT 
desire  to  improve,  etc. 

(4)  The  skill  of  two  or  more  men,  guns'  crews,  divisions, 
ships  or  squadrons,  can  be  compared  for  the  purpose  of  foster- 
ing the  spirit  of  competition. 

(5)  Scores  can  be  compared  to  a  standard  for  awarding 
prizes,  etc. 

(6)  Scores  with  different  arms  can  be  compared. 

(7)  It  furnishes  data  for  representation  and  study  of  the  effi- 
ciency of  gun  fire* 

Recapitulation. 

By  this  method,  each  shot  is  scored  by  a  number  reprcsentin" 
the  angle  of  error  expressed  in  minutes  of  arc, 

The  score  for  a  string  of  shots  is  the  average  of  the  separate 
shots  of  the  string* 

The  score  for  a  gun's  crew,  division,  ship  or  squadron  is  like- 
wise the  average  of  the  individual  scores* 

Perfection  is  represented  by  zero. 

Some  difficulty  may  be  encountered  in  teaching  some  men 
that  good  shooting  is  represented  by  a  small  score,  but  a  short 
dissertation  on  the  subject,  accompanied  by  practical  illustration 
at  aiming  drill,  ought  soon  to  overcome  this* 

Cross-section  paper  or  small  slates  with  cross-section  lines 
scratched  on  them  could  be  furnished  the  men  on  which  to 
plot  their  scores;  each  space  representing  one  minute  of  angle 
of  error. 

To  combine  scores  made  under  diflrerent  conditions,  at  differ- 
ent ranges,  with  different  classes  of  guns,  etc.,  and  to  take 
account  of  time  allowances,  a  system  of  multiples  is  made  use 
of,  but  the  corrected  score  always  remains  an  angle  (expressed 
in  minutes  of  arc). 
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In  conclusion,  the  following  suggestions  regarding  snbcaliber 
practice  (for  the  originality  of  which  no  claim  is  made)  are 
offered. 

(1)  Since  the  Army  caliber  is  to  replace  the  Navy  6  mm,,  that 
the  6  mm*  rifle  be  issued  for  subcaliber  practice. 

.   Among  the  advantages  of  this  are: 

Its  high  velocity  permits  the  use  of  the  full  charge  side  of 
the  sight  bar,  without  allowance  (or  nearly  so). 

The  absence  of  smoke,  dirt,  and  the  annoying  report  of  black 
powder  cartridges. 

The  bullet  is  not  apt  to  ricochet  on  water  (I  have  never  known 
an  instance.) 

The  splash  is  almost,  if  not  as  plainly  seen  as  that  of  the  45 
caliber. 

Owing  to  its  flat  trajectory,  the  splash  of  the  bullet  as  seen 
by  the  man  who  fired  it  marks  the  angle  of  error  with  very 
little  distortion, 

(2)  That  this  rifle  be  fitted  to  all  guns  of  the  secondary  bat- 
tery (including  boat  guns)  and  main  battery.  In  the  former 
the  rifle  could  well  be  fitted  outside  of  the  barrel;  its  easy  recoil 
not  necessitating  very  strong  fittings.  All  of  these  fittings  can 
be  readily  made  on  board  ship  until  the  regular  ones  arc  issued* 

(3)  That  subcaliber  practice  be  made  a  daily  routine  whenever 
possible.  At  sea  in  company  with  other  vessels,  targets  can  be 
towed  by  each  ship  for  another  to  fire  at.  A  single  vessel  can 
practice  at  a  target  towing  astern,  I  n  port,  where  the  great  range 
of  this  gun  might  render  this  practice  dangerous,  a  certain  num- 
ber of  these  rifles  might  have  the  barrels  sawed  off  for  the  pur- 
pose of  reducing  the  initial  velocity  of  the  bullets.  While  this 
would  sacrifice  the  advantages  of  a  flat  trajectory,  the  other  good 
points  of  the  rifle  for  this  purpose  would  be  retained. 

(4)  That  standard  score-books  be  issued ;  the  leaves  to  be 
cros5*section  paper  (ruled  on  both  sides)  and  replaced  when 
necessary  from  paper  kept  in  store- 
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tieuimaot  J.  H.  Glckkon,  U,  S.  K.^In  conntcHon  wkh  thii  tystem 
of  recording  target  (^^ctice^  the  use  of  a  telescope  of  tube  with  a  nitfnbef 
of  croii  wirei  aecms  to  recomineTid  ttsdL    The  center  pair  of  wirti^  or  the 
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center  of  the  field  of  view  of  telescope  or  tube,  should  of  course  be  plainly 
marked.  An  observer  with  the  telescope  or  tube  tiotes  the  mtersectiun 
oi  wires  on  which  the  shot  hits,  the  center  being  on  the  target.  If  now  a 
similar  telescope  or  tube  is  used  as  a  gun- sight,  and  if  the  observer  is  in 
the  Une  of  fall  of  the  projectile,  as  proposed  by  Lieutenant  Blish*  the 
intersection  as  seen  by  the  observer  may  be  used  in  the  gun-sight  in  place 
of  the  center,  and  ihe  shots  should  go  true.  For  example,  the  observer 
sings  out  2  right  3  down^  referring  lo  the  divisions  of  his  instrttmenL 
The  gun -pointer  brings  2  right  3  down  on  the  target  for  the  next  shot 
Succeeding  points  for  the  target  should  of  course  be  placed  relatively  in 
each  case  to  the  one  preceding.  It  would  be  necessary  to  have  one  set 
of  wires  horizontal  or  nearly  so  in  the  observer's  instrument*  and  there- 
fore he  should  occasionally  bring  it  on  the  horizon  for  verification. 

This  method  conforms  to  the  marksman's  rule,  after  getting  a  shot  on 
a  target,  of  changing  his  point  of  aim  in  place  of  changing  the  sight. 
In  ordinary  direct  fire  it  is  not  necessary  for  the  observer  to  get  exactly 
in  the  line  of  fall.  It  is  more  important  generally  that  he  be  directly 
above  the  gun;  this  will  enable  the  correction  for  speed,  wind,  etc.,  to  be 
made. 
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DISCUSSION. 

Torpedo  Ckapt:  Types  and  Employment. 

(Discujsi&n  £(miinufd  frmn  No,  9S*) 

Lieutenant  R.  H,  Jackson;  U,  S,  N-— In  replying  to  the  discussions 
upoti  this  article.  I  wiJl  briefly  note  the  opinions  which  are  diverse. 

Commander  Drake  advocates  a  destroyer  between  looo  and  aooo  tons 
displacement,  25  knots*  armed  with  a  powerful  battery  of  lighl  guns;  he 
also  places  torpedoes  on  this  vessel  She  should  also  have  a  large  coal 
capacity.  We  have  now  an  excellent  scout  and  despatch  vessel;  but  the 
need  of  her  torpedo  armament  has  now  disappeared,  as  she  is  debarred 
by  her  size  from  attempting  a  surprise  attack  as  a  torpedo-boat. 

Lieutenant  R*  C.  Smith  advocates  a  somewhat  similar  vessel  with  a 
small  battery  and  no  torpedoes,  and  calls  her  a  despatch-boat:  he  creates 
this  type  to  prevent  the  misuse  of  the  torpedo-destroyer  and  boat*  The 
Mayflower  was  the  nearest  vessel  to  this  type  during  the  war,  but  did 
not  possess  the  speed.     She  was,  however,  an  exceedingly  useful  vessel 

Although  a  machine  gun  was  advocated  for  the  Giom  type  only,  it  could 
be  employed  with  advantage  on  the  other  types  of  boats  against  exposed 
crews  of  other  boats  or  troops  ashore. 

I  do  not  think  the  practical  utility  of  a  low-power  shell  gun  advocated 
by  Commander  Kimball  would  be  demonstrated  under  service  conditions. 

Lieutenant  Chandler's  armament  of  two  14-pdrs.  and  six  6-pdrs*  auto- 
matic w^ould  make  a  very  hea^-y  battery.  I  do  not  think  the  after  14-pdn 
an  essential  at  any  rate,  a  bow-chaser  being  sufficient. 

An  error  is  claimed  in  the  present  number  of  the  Proceedings,  referring 
to  the  performance  of  the  Dupont,  My  statement  of  her  mileage  was 
obtained  from  one  of  her  officers  who  had  worked  it  out.  I  find  that  it 
shotiid  have  been  approximately  12,000  miles,  if  counted  from  her  com- 
mission tili  her  date  of  sailing  north  after  the  war. 

As  I  am  heartily  in  favor  of  this  type,  I  take  pleasure  in  so  improving 
her  record. 

The  steering  engine  of  torpedo-boats  of  all  types  should  be  placed  in 
the  engine-room.  They  have  been  so  placed  in  a  few  boats,  and  in 
many  %^essels  of  greater  displacement.  The  efficiency  of  the  engine  and 
the  comfort  of  the  crew  are  increased,  and  the  engine  is  less  liable  to  be 
disabled  by  a  shot. 


Lieutenant  Spencer  S.  Wood,  U.  S.  N. — 1  regret  extremely  that  this 
paper  did  not  reach  me  until  March  17th,  too  late  to  present  my  remarks 
upon  it,  and  that  I  am  too  busy  even  now  to  give  it  the  attention  which 
it  merits.  The  subject  of  torpedo  craft  and  their  uses  is  very  near  ray 
heart*  and  I  would  gladly  go  deeper  into  the  discussion  had  I  the  time, 
but  I  cannot  let  the  statements  made  on  page  11,  at  the  bottom,  in  regard 
*o  the  performance  of  the  Dupont  go  unchallenged.     I  fear  Mr,  Jackson 
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has  not  looked  into  the  facts  of  the  case  closely  enough  or  he  would  not 
have  rendered  himself  liable  to  such  errors. 

The  Dupont  accompamcd  the  fleet  when  it  sailed  to  Havana  on  April 
22,  and  the  following  day,  when  on  the  blockade  off  Matan/as,  remaining 
there  until  the  27th,  when  she  returned  to  Key  West  for  coal,  leaving  there 
at  8  A.  M.  of  the  agth  to  resume  blockading  station.  On  May  7  again 
returned  to  Key  West  for  coal,  where  she  was  detained  until  the  l6th  for 
despatch  duty,  but  on  that  day  she  was  sent  to  meet  the  fleet  in  the  Old 
Bahama  Channel.  After  delivering  the  despatches,  she  returned  to  Key 
West,  arriving  at  5  R  M.  on  May  18.  On  the  20th,  at  S  A,  M„  the 
Dupont  left  Key  West  to  carry  despatches  for  the  Flying  Squadron  o^ 
Cienfuegos.  She  did  not  accompany  "  a  squadron  to  Cienfuegos,**  but 
made  the  run  alone  and  unaided.  She  remained  with  that  squadron  on 
the  blockade  and  patrol  duty  until  May  24.  when  she  was  sent  to  Key 
West  with  despatches.  She  then  had  to  go  to  Mobile,  Ala.,  for  repairs, 
not  to  engines  and  boilers,  but  to  her  hull,  caused  when  coaling  from  the 
Iowa.  She  had  to  remain  at  Mobile  until  June  15,  and  then  returned  to 
Key  West,  when  she  was  sent  to  overtake  the  convoy  bound  for 
Santiago.  After  June  16  the  Dupont  did  not  again  see  Key  West,  hut 
remained  on  duty  with  the  fleet  on  the  south  coast  of  Cuba.  She  always 
was  ready  to  take  not  only  her  turn,  but  also  that  of  some  of  the  other 
boats  on  the  patrol  ofF  Santiago,  and  she  made  runs  which  surely  might 
be  called  long  runs  to  Cienfuegos  and  Port  Njpe  and  return  from 
Guantanamo.  She  also  ran  from  Guantanamo  to  the  place  the  Colon 
ran  on  shore  on  July  3  and  back  to  Siboney  with  the  official  report. 

As  to  her  record  for  steaming.  I  am  more  than  sorry  that  I  have  not  the 
actual  figures  here  at  hand,  but  they  are  on  file  in  the  Bureau  of  Naviga- 
tion, and  if  I  am  not  very  much  mistaken,  her  mileage  during  the  war 
will  exceed  12,000  miles,  and  this  was  from  actual  records  on  board  the 
Dupont  when  the  report  was  made.  All  the  repairs  which  were  made  on 
the  Dupont,  with  the  exceptions  of  those  on  the  hull  mentioned  above, 
were  made  by  the  force  on  board.  With  the  exception  of  the  enforced 
delay  at  Mobile,  she  never  refused  duty  from  not  being  ready  for  service, 
and  I  would  gladly  have  the  matter  referred  to  Commander  W.  W.  Kim- 
ball as  to  which  of  the  two  boats  mentioned  by  Mr  Jackson  was  more 
often  ready  for  duty. 

I  cannot  agree  WHth  Mr.  Jackson  in  his  opinion  that  "  the  record  for 
staunchness,  sea-keeping  power,  and  general  excellence  belongs  to  the 
Porter,  which  held  the  record  of  12,900  miles  of  war  service,  on  despatch 
and  blockade  duty  without  repairs  other  than  those  made  by  the  force 
on  board."  I  am  convinced  that  an  unprejudiced  opinion,  based  on  an 
examination  of  the  logs  of  the  two  vessels,  will  show  that  the  Dupont 
made  fully  as  good  a  showing  in  every  way  as  did  the  Porter ;  and  further- 
more— a  fact  which  seems  to  have  been  overlooked  in  many  cases — she 
came  back  home  in  fully  as  good  a  condition  as  when  she  left  as  far  as 
her  engines  and  boilers  were  concerned.  Only  slight  repairs  were  re- 
quired, while  the  Porter  needed  new  boilers.  It  is  an  error  to  think  or 
argue  that  because  the  Porter  needed  new  boilers  and  the  Dupont  did 
not,  that  the  former  boat  made  more  miles  or  saw  more  severe  service 
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during  the  war.  I  might  quote  other  boats  which  broke  down  early  and 
often,  but  no  one  ever  suggested  it  was  because  they  had  performed  any 
great  amount  of  service. 

I  claim  that  Mr.  Jackson's  statements  are  unjust  to  the  record  of  the 
Dupont  and  are  not  borne  out  by  the  facts,  and  I  might  add  that  I  am 
basing  my  statements  from  notes  taken  on  board  the  Dupont  the  days 
that  the  events  occurred;  I  am  not  relying  on  my  memory  or  on  hearsay, 
but  from  actual  written  notes  which  I  have  in  my  possession.  If  I  am  not 
very  much  mistaken,  the  Porter  sailed  from  Guantanamo  on  July  10  instead 
of  the  20th,  as  stated  by  Mr.  Jackson;  at  any  rate,  she  received  her  orders 
to  leave  on  July  9,  while  the  Dupont  remained  doing  duty  until  August  3. 
True  the  Porter  did  go  to  Puerto  Rico  and  the  Dupont  did  not,  but  the 
latter  was  rolling  on  the  blockade  off  Cuba  during  that  time,  which  duty 
was  fully  as  trying  without  the  excitement  to  relieve  it  which  fell  to  the 
share  of  the  Porter.  I  do  not  want  any  one  to  think  that  I  am  attempting 
to  belittle  the  splendid  work  done  by  the  Porter,  but  I  do  ask  justice 
for  that  done  by  the  Dupont  and  her  crew,  and  again  I  challenge  the 
statement  that  the  Porter  is  entitled  to  hold  the  record. 

I  hope  in  the  near  future  to  be  able  to  submit  to  the  Institute  the 
record  of  the  Dupont  while  under  my  command,  and  I  trust  that  the 
other  officers  of  the  torpedo-boats  will  do  the  same,  so  that  the  service 
at  large  may  see  the  work  performed  by  these  boats  in  war  times. 
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SHIPPING  AND  SHIPBUILDING  IN  THE  UNITED 

STATES. 
By  James  W.  Ross. 
Notwithstanding  restrictions,  shipping  continued  to  grow  in  spite  of  all 
efforts  on  the  part  of  mother  country  to  the  contrary,  atid  at  the  time  of 
the  outbreak  ot  the  Revolution  shipbuilding  was  the  leading  industry  in 
New  England.  During  the  eight  years  from  178S  to  1797  shipping  in- 
creased three  hundred  and  eighty-four  per  ccnt^  but  this  remarkable  in- 
f^rease  was  exceptional,  and  was  due  to  the  almost  universal  state  of  war 
existing  in  Europe  at  that  time  which  threw  the  carrying  trade  of  the 
world  into  our  hands.  From  1807  to  1837  was  a  period  of  decrease  in  our 
ibipping,  ar)d  was  followed  by  a  second  great  rising  period  culminating  in 
ti5i>  when  the  maximum  tonnage  of  the  United  States  at  any  one  time 
in  its  history  was  reached*  being  at  that  time  5-539.843  tons,  while  that  of 
Great  Britain  was  S-89St3^*  and  the  combined  tonnage  of  all  other  nations, 
at  that  time,  amounted  to  5,800,967  tons.  The  aggregate  tonnage  of  the 
United  States  in  1861  was,  thereforep  but  little  smaller  than  that  belonging 
to  Great  Britain,  and  being  less  than  300,000  tons  smaller  than  that  of  the 
rest  of  the  world. 

The  following  table,  taken  from  the  report  of  the  Commissioners  of 
Navigation  and  the  records  of  the  Treasury  Department  shows  the  rise 
and  fall  of  American  shipping  during  the  last  one  hundred  years: 
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The  above  statistics  show  to  what  a  great  extent  our  shipping  has  fallen 
off,  particutarty  since  t86i,  when  our  foreign  tonnage  reached  iti  highest 
point,  until,  in  1895,  it  was  but  little  more  than  one-third  as  great  as  in 
tS6i,  and  over  150,000  tons  less  than  it  was  eighty-five  years  before,  or  in 
1810.  This  startling  decline  is  shown  still  more  clearly  when  we  compare 
the  per  cent  of  imports  and  exports  carried  by  our  vessels.  Our  ships 
having  carried  91.5  per  cent  of  our  foreign  trade  in  1810,  and  but  11.7  per 
cent  in  1895,  or  a  falling  off  of  about  80  per  cent.  While  that  of  Great 
Britain,  in  1880,  was  6.574.513  tons  registered.  The  aggregate  British 
lonnmge  being  somewhat  over  16,000,000. 
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Our  entire  lonnage,  both  sail  and  steam,  decreased  from  5,S39»8i3  totis, 
in  1861,  to  4i057h734*  in  1881*  and  4769,020,  ia  1B97.  showing  a  considerable 
fall  for  the  first  twenty  years,  *  followed  by  a  slight  increase  thereafter. 
Iron  steam  vessels  having  slightly  increased  in  total  tonnage  since  1861, 
while  there  has  been  a  slight  decrease  in  the  aggregate  tonnage  in  sailing 
ships  for  the  same  period. 
The  vessels  built  in  the  United  States  since  i8Sa,  in  tons,  are  as  follows: 
Tear.  Tons. 
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In  1856.  the  tonnage  built  in  Great  Britain  was  955,000  tons,  and  in  1880 
it  had  reached  7,903,000  tons,  or  nearly  nine  times  as  great  as  in  1856, 
while  that  of  the  United  States  for  the  same  period  was  but  little  more 
than  one- fourth  as  great  as  in  1855.  The  tonnage  of  iron  vessels  built  in 
the  United  States  from  1876  to  1881  was  127,398  tons,  that  of  Great  Britain 
over  2,000,000  tons.  Of  the  tonnage  built  in  1897,  124,594  were  of  iron 
and  steej. 

The  total  tonnage  of  all  vessels,  foreign  and  domestic,  entering  our 
ports  in  1870  was  6^270,198  tons,  and  m  1897  had  increased  to  20,002,639 
tons,  of  which  but  3,611,176  tons  were  American.  These  figures,  of  course* 
do  not  include  our  tonnage  on  the  lakes  and  rivers  of  the  United  States, 
but  merely  those  vessels  engaged  in  ocean  commerce. 
The  total  tonnage  built  on  the  Great  Lakes  since  1880  was: 
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Of  the  total  carrying- power  of  the  world,  34  per  cent  is  carried  in 
American  ships,  while  British  ships  carry  56.6  per  cent.  The  newspapers 
of  Hamburg,  the  third  largest  commercial  port  in  the  world,  said,  in  1897* 
that  thirty  years  had  elapsed  since  that  port  had  seen  the  stars  and  stripes 
at  a  masthead.  No  merchant  ship  flying  the  United  States  flag  passed 
through  the  Straits  of  Gibraltar  or  the  Suez  Canal  in  1895  or  189S. 

It  is  only  in  the  deep  sea  navigation,  across  the  ocean  or  to  South 
American  ports  below  the  Orinoco,  that  our  shipping  interests  are  weak. 
American  ships  carry  now  about  one-half  of  the  total  sea  commerce  be- 
tween  the  United  States  and  neighboring  foreigti  countries,  as  Canada, 
the  West  Indies,  Mexico,  Central  America,  and  the  northern  coast  of 
South  America,  Our  domestic  water  commerce,  coastwise,  Great  Lakes, 
rivers  and  canals,  is  by  far  the  largest  in  the  world  and  is  two  and  one- 
half  times  greater  than  that  of  the  United  Kingdom,  second  on  the  list. 

The  primary  cause  of  the  decay  of  shipping  and  shipbuilding  may  be 
termed  a  natural  one,  the  result  of  the  progress  of  civilization;  namelyj 
the  substitution  of  iron  and  steel  for  wood,  and  steam  for  sail  as  a  means 
of  propulsion.  So  long  as  ships  were  built  of  wood  we  had  an  advantage 
over  other  nations,  in  the  cost  of  material  and  in  the  skill  and  working  of 
the  same,  and  also  in  the  skill  of  managing  wooden  sailing  ships;  when, 
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howevefp  steam  was  substituted  for  sail  and  iron  for  wood,  these  advant- 
ages were  in  a  great  measure  neutrAlized  or  wholly  swept  away. 

Another  cause  put  forth  for  the  falling  off  of  American  shipping  and 
shiphuilding  is  the  duties  on  shipbuilding  material  in  the  United  States 
and  the  navigation  laws.  It  is  true  that  the  navigation  laws  were  enforced 
at  the  time  of  our  greatest  importance  in  the  shipping  world  during  the 
early  part  of  the  present  century,  but  at  the  same  time  all  other  maritime 
nations  had  similar  codes*  which  have  since  been  repealed  or  greatly 
modified*  except  in  the  case  of  the  United  States.  From  1816  to  1840, 
the  shipping  of  Great  Britain  remained  almost  stationary^  but  when  duties 
were  removed  it  increased  immediately,  and  still  more  so  when  the  naviga- 
tion laws  were  repealed  in  1849.  Another  cause  for  the  decline  in  shippmg 
is  said  to  be  the  excessive  fees  charged  ships  entering  the  United  States 
pons  for  pilotagCt  health  fees,  tonnage  duties,  etc.,  which  amount  to  a 
great  part  of  their  revenues. 

On  the  other  hand,  there  are  those  who  take  the  opposite  view  of  the 
case  and  argue  that  the  navigation  laws  and  duties  on  ship  materials  were 
the  very  cause  of  our  prosperous  shipping  trade  at  the  beginning  of  the 
present  century^  and  that  as  soon  as  these  were  all  modified,  as  in  the 
case  of  the  reciprocity  laws,  our  trade  fell  off.  On  the  whole^  though,  it 
seems  more  probable  that  the  falling  off  in  our  shipping  was  not  greatly 
affected  by  these  measures,  cither  one  way  or  the  other,  and  that  the  chief 
causes  of  the  decline  were  the  changes  tlial  took  place  in  shipbuilding, 
ihtis  throwing  the  advantage  of  skill  and  cheapness  of  production  into 
the  hands  of  the  British,  who  were  better  able  to  use  the  new  materials 
than  we  were. 

For  over  a  century  and  a  half  shipbuilding  in  the  United  States  was 
limited  to  the  construction  of  wooden  vessels,  and  their  sole  means  of 
propulsmn  was  by  the  use  of  sails.  But  the  beginning  of  the  nineteenth 
century  was  destined  to  make  the  first  great  change  tn  shipbuilding  in  this 
country,  for  with  its  coming  came  the  introduction  of  the  steam  engine  as 
a  new  means  of  propulsion.  This  new  and  wonderful  motive  power  was 
first  successfully  applied  to  ships  in  this  country  by  Robert  Fulton,  whose 
ClAremont,  built  in  1807,  was  the  first  successful  steamboat  in  the  world. 
The  Claremont  was  a  side* wheel  steamer,  133  feet  long,  and  it  is  said  to 
have  attained  a  speed  of  five  miles  per  hour  on  her  trial  trip  from  New 
York  to  Albany,  The  following  years  were  marked  by  the  building  of  a 
number  of  other  steamboats  of  a  similar  type,  most  of  which  were  em- 
ployed on  the  Hudson  River,  between  New  York  and  Albany,  In  1814 
appeared  the  first  steam  warship  ever  constructed.  This  vessel,  built  by 
Robert  Fulton,  and  knoivn  as  the  Demologos,  was  constructed  in  1814, 
and  consisted  of  two  hulls  joined  together  with  a  canal  in  the  center  for 
the  paddle-wheel,  and  is  said  to  have  steamed  at  the  rate  of  five  miles  and 
a  half  per  hour.  The  Demologos  was  never  used  in  battle  and  her  value 
as  a  fighting  ship  was,  therefore,  never  ascertained. 

The  first  steamship  to  cross  the  Atlantic  was  the  Savannah,  built  in 
New  York  in  1819,  and  crossing  from  Savannah  to  Liverpool  in  twenty- 
five  days.  This  trip,  however,  was  not  accomplished  entirely  by  the  use  of 
steam,  for  the  Savannah  was  also  fitted  with  sails  and  the  paddle-wheels 
were  so  arranged  as  lo  be  folded  on  deck  during  favorable  winds  and  the 
sails  used,  so  that  steam  was  employed  only  during  weather  unfavorable 
for  the  U£e  of  sails. 

The  great  drawback  at  this  time  for  the  use  of  steam  as  the  sole  motive 
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power  was  the  great  amount  of  fuel  necessan'  to  carry  a  vessel  across  the 
Atlantic,  it  having  been  estiinated  that  more  than  four  times  as  mttcb 
coal  was  necessary  to  each  horse-power  as  is  required  now;  for  this  reason 
it  was  many  years  before  steamships  were  sufficiently  perfected  to  make 
it  possible  for  them  to  cross  the  ocean  under  steam  power  alone.  The 
Great  Western,  a  British  ship,  making  the  first  trip  in  1878,  from  Bristol 
to  New  York,  in  fifteen  days. 

American  steam  shipping,  however,  did  not  assume  any  great  propor- 
tion until  1848.  but  from  that  time  it  increased  so  rapidly  that  10  1851  it 
was  practically  equal  to  that  of  Great  Britain.  In  1850,  the  first  American 
line  of  steamships  to  compete  in  the  transatlantic  trade  known  as  the 
Collins'  Line  was  established.  Four  ships  were  built,  the  Arctic^  Baltic, 
Atlantic  and  Pacific  being  larger  and  swifter  than  any  other  ships  afloat 
and  having  vertical  bows,  the  first  of  the  kind  ever  built.  For  a  dme  this 
line  was  the  finest  in  the  world,  but  disaster  seemed  to  follow  the  com- 
pany, two  of  their  ships  being  sunk,  one  of  which  was  never  heard  of 
again  after  starting  on  her  trip  across  the  Atlantic.  Some  few  years  later 
the  company  failed. 

Meanwhile  other  great  changes  had  come  about  in  the  construction  of 
ships;  namely,  the  use  of  iron  instead  of  wood.  In  iSM-  the  John  Ran- 
dolph, built  in  England  for  a  Savannah  man,  was  the  first  iron  ship  ever 
seen  in  the  United  States,  although  the  first  vessel  to  be  constructed  of 
this  material  is  said  to  have  been  built  in  Great  Britain  in  1818.  The  first 
large  vesse!  to  be  constructed  of  iron  was  the  British  ship  Great  Britain, 
built  in  1843,  and  was  also  fitted  with  a  screw  propeller,  being  the  lirst 
ship  of  large  size  in  which  the  screw  had  ever  been  used,  although  first 
introduced  by  John  Ericsson  in  1836. 

The  next  important  change  in  shipbuilding  came  with  the  introduction 
of  the  compound  engine  or  the  old-fashioned  low-pressure  jet-injecting 
type.  With  the  old  form  of  engine  the  great  drawback  to  high  speed  was 
the  great  amount  of  coal  required  per  horse-power^  and  the  impossibility 
of  high  pressure.  The  compound  engine,  to  a  great  extent,  changed  these 
conditions,  and  together  with  the  advancement  in  boiler -ma  king,  made 
a  much  higher  pressure  possible,  with  a  great  saving  in  the  amount  of 
coal  required  per  horse-power  j  it  having  been  said  that  but  aK  pounds 
were  now  required  for  each  horse-power  where  4  had  been  necessary 
with  the  old  form  of  engine,  the  compound  engine  was  used  in  1862,  by 
the  Cunard  Line  of  steamships,  and  came  into  general  use  in  1874,  when 
it  was  introduced  into  the  ships  of  the  Inman  and  White  Star  companies. 

But  at  about  the  same  time  the  compound  engine  came  into  general  use, 
a  still  greater  improvement  made  its  appearance  in  the  triple-expansion 
engine.  This  new  type  was  first  used  in  i8?4,  but  did  not  come  to  be 
generally  adopted  until  about  18S5.  With  its  introduction  came  a  ^ill 
greater  development  of  speed  in  steamships,  owing  to  the  higher  pressure 
and  to  the  further  saving  of  coal,  which  was  said  to  be  as  much  as  20  to 
2S  per  cent  less  than  the  compound  engine  required.  This  wonderful 
improvement  w^as  followed  a  few  years  later  by  the  quadruple-expansion 
engine,  making  a  still  greater  saving  in  the  consumption  of  coal,  at  the 
same  time  making  higher  pressure  possible,  and,  hence,  grtater  speed. 
The  St.  Louis  and  St.  Paul,  our  two  fast  liners,  are  fitted  with  these 
engines,  the  first  large  ships  to  which  the  new  principle  has  been  applied. 

Steel  came  to  be  used  in  ship-construction  about  18S0,  although'  not  very 
generally  adopted  until  some  years  later.     Its  introduction  brought  about 
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a  3til!  greater  improvement  in  shipbuilding,  owing  to  the  fact  of  its 
greater  strength  than  is  possessed  by  iron^  hence  a  ship  may,  by  its  use, 
be  made  lighter  and  at  the  same  time  stronger  than  by  the  use  of  iron. 
Steel  has  not  been  used  unttl  wkhin  the  last  few  years  for  the  cotistruction 
of  oierchant  ships,  but  has  been  used  almost  from  the  time  of  its  adoption, 
in  1880,  in  the  construction  of  our  ships  of  war. 

Twin  screws  first  came  into  general  use  in  i887j  when  the  City  of  New 
York  and  the  City  of  Paris  were  built  for  the  Inman  Line  Steamship 
Company,  and  soon  after  the  same  principle  was  applied  successfully  to 
the  White  Star  Line  steamships  Teutonic  and  Majestic. 

The  system  of  multiple  screws  was  still  further  enlarged  upon  about 
three  years  later,  with  the  introduction  of  the  third  screw.  This  arrange- 
ment has  been  successfully  carried  out  in  the  Columbia  and  the  Minne- 
apolis, our  two  fast  cruisers,  and  driven  by  three  j-cylinder  vertical  in- 
verted, tnple>cxpansion  engines,  attam  speeds  of  22.81  and  23.07,1  knots 
per  hour  respectively  on  four-hour  runs.  The  fastest  time  ever  made  by 
a  cmiser. 

The  special  advantage  of  triple  screws  are,  smaller  size  of  ihc  separate 
parts  of  the  machinery,  enabling  higher  rotative  speeds  to  be  employed 
with  safety,  and  greater  economy  than  ordinary  cruising  when  one  engine 
working  up  to  about  its  natural  draft  full  power  will  give  a  fair  cruis- 
ing speed  with  economy  of  fuel.  It  is  far  from  economical  to  run  large 
twin-screw  engines  designed  for  nineteen  knots  and  upward  at  speeds  of 
nine  and  ten  knots.  Engine  friction  alone  forms  such  a  large  percentage 
of  the  power  developed,  to  say  nothing  of  the  increased  cylinder  conden- 
sation due  to  the  slower  rotative  speed,  that  the  economic  performance,  as 
measured  by  coal  per  horse-power,  is  very  low^  The  total  horse-power 
being  divided  between  three  shafts  also  vastly  decreases  the  chances  of  the 
total  disablement  of  the  ship. 

In  iS^  a  bill  was  passed  by  Congress,  at  the  proposal  of  Dr.  GH scorn, 
president  of  the  International  Navigation  Company,  admitting  the  New 
York  and  Paris  to  American  registry  on  the  understanding  that  two  other 
ships  of  at  least  equal  tonnage  would  be  built  in  the  United  States.  The 
two  ships  built  according  to  the  provision  of  this  act,  the  St,  Louis  and 
St.  Paul,  were  launched  in  1895.  A  short  description  of  them  may  serve 
to  show  the  state  of  advancement  in  shipbuilding  in  the  United  States, 
and  further  as  an  illustration  of  the  most  recent  improvements  in  ship- 
construction. 

St.  Louis  and  St.  Paul  are  the  largest  ships  ever  built  in  the  United 
States,  and»  with  but  few  exceptions,  the  largest  and  most  powerful  of  any 
ships  in  existence.  These  vessels  are  sister  ships,  545  feet  in  length,  62 
feet  ^nd  g  inches  beam,  and  42  feet  and  4  inches  deep,  with  a  light  dis- 
placement of  10,700  tons.  The  motive  power  is  furnished  by  a  pair  of 
vertical  inverted  quadruple-expansion  engines  actuating  twin  screws,  to 
carry  a  working  steam  pressure  of  two  hundred  pounds,  and  capable  of 
developing  ao,ooo  indicated  horse-power.  The  ships  themselves  arc  built 
of  steel,  and  every  bit  of  material  used  in  them  is  of  domestic  production 
They  are  of  American  model  and  design,  and  were  built  by  Anierican 
skill  and  muscle. 

When  the  act  of  admitting  the  New  York  and  Parts  to  American  reg- 
istry, on  condition  of  building  two  ships  of  equal  tonnage  in  American 
shipyards,  was  passed,  the  British  press  ridiculed  the  idea.  ''  Such  ships 
could  not  he  built  in  the  States/'  they  said;  later  certain  naval  architects 
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from  Great  Britain  visited  out  shipyards  and  saw  such  ships  actually  In 
process  of  construction.  Now  the  Bntish  newspapers  admit  that  our 
yards  are  capable  of  turning  out  ships  equal  to  the  product  of  any  shipyard 
in  the  world. 

St.  Louis  and  Si.  Paul  have  proved  to  be  all  that  was  expected  of  them; 
safe,  commodious,  comfortable,  luxurious  and  fast;  free  from  vibration  and 
among  the  stanchcst  and  ablest  sea-boats  aHoaL  A  striking  incident  of 
the  latter  quality  occurred  in  a  receiyt  passage*  when  the  St.  Louis  and 
Campania,  being  abreast  in  a  gale  heavy  enough  to  buffet  and  knock  down 
the  speed  of  the  latter,  the  St^  Louis  plunged  through  it  at  nearly  full 
speed  without  the  slightest  distress  or  discomfort. 

The  St.  Louis  and  St,  Paul  have  taken  the  passage  record  from  New 
York  to  Southampton!  St.  Paul  holding  the  westward  record  of  six  days 
thirty -one  minutes,  and  the  St  Louis  the  eastern  record  in  siac  days  ten 
hours  and  ten  minutes. 

Having  thus  proven  our  ability  to  compete  in  the  construction  of  pas- 
senger vessels  with  our  British  cousins  across  the  Atlantic^  let  us  now 
see  how  our  ships  of  war  compare  with  theirs.  It  has  been  but  a^  few 
years  since  what  is  known  as  the  reconstruction  of  our  navy  began.  In 
1882*  the  first  of  our  present  new  navy,  the  Atlanta,  Boston,  Chicago  and 
Dophin  were,  by  Congress,  atithorized  to  be  constructed.  Since  that  time 
we  have  added  over  forty  vessels  of  modern  type,  and  with  but  few  ex- 
ceptions built  of  American  material  and  by  Aiiierican  workmen,  and  from 
American  designs.  We  have  now  reached  a  point  where  wc  are  able  to 
compete  successfully  with  any  nation  in  the  worlds  and,  in  fact,  our  ships 
are  said  by  many  to  be  superior  to  those  built  in  British  shipyards. 

An  eminent  English  naval  authority ^  in  an  article  published  in  Thi 
Fortnightly  Review,  July,  1854*  compares  our  battleships  of  the  Indiana 
class  with  similar  ships  in  the  British  and  French  navies,  and,  after  noting 
the  sire,  speed  and  armor,  says: 

'*  It  will  be  observed  that  the  Indiana  and  Iowa  compare  unfavorably 
in  speed  with  both  Renown  and  the  Jaureguiberry,  but  in  almost  every 
respect  they  seem  to  be  immensely,  nay,  crushingly  superior;  and  I  do 
not  regard  great  speed  of  supreme  importance  in  a  battleship.  What,  for 
example,  could  be  the  value  in  practice  o[  the  Renown's  superior  speed  as 
against  the  Indiana's?  It  might*  it  is  true*  enable  our  ship  to  force  an 
action,  but  with  an  opponent  so  greatly  superior  in  gun-fire  our  ship 
could  scarcely  hope,  other  things  being  equal,  to  achieve  success. 

"  If  the  two  ships,  engaged  bow  to  bow,  stern  to  stern*  or  bow  to  stern, 
the  United  States  ships  could  give  blows  much  more  numerous  than 
those  of  the  British  ship,  and  in  the  aggregate  nearly  thrice  as  heavy: 
even  if  they  engaged  broadside  to  broadside  the  aggregate  energy  of  the 
American  fire  would  be  much  more  than  double  that  of  the  British.  Put 
our  huge  Royal  Sovereign  or  our  coming  Prince  George,  as  our  cham- 
pion instead  of  our  Renown*  and  we  will  not  fare  much  better*  for  ihe 
Americans  distribute  their  guns  much  more  advantageously  than  we  do, 
and  their  battleships,  which  I  have  sighted,  represent  more  sensible  com- 
promise of  the  rival  claims  of  speed,  radius  of  action,  gun-power  and 
armor  than  any  of  ours*  If  our  battleships  be  unequal  to  the  task  of 
engaging  another  battleship  of  inferior  displacement*  superior  speed  wiU 
avad  the  former  little*  unless  to  enable  her  to  run  out  of  danger;  yet^  is  not 
the  main  object  of  a  battleship  after  all  to  fight?  In  the  war  of  l8l^  we 
were  obliged*  much  against  our  will,  to  take  lessons  from  the   United 
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States  on  the  subject  of  the  proper  way  of  gunning  frigates.  We  might 
do  worse  now  than  take  lessons  from  the  United  States  on  the  subject  of 
the  proper  way  of  gunning  battleships;  aftd,  also*  of  gunning  cruisers^  for 
the  American  cruisers  are  as  superior  to  ours  as  the  American  battleships 
are." 

Ttie  chief  cause,  as  we  have  seen,  of  the  decline  of  our  shipbuilding  in- 
dustry was  the  change  from  wooden  to  iron  ships,  thus  throwing  whatever 
advantage  there  had  been  in  our  favor  into  the  hands  of  Great  Britain, 
owning  to  the  fact  that  the  latter  country  was  better  able,  at  that  lime,  to 
produce  iron^  and  could  do  so  more  cheaply  than  was  possible  in  the 
United  States.  But  we  have  made  such  rapid  progress  in  the  iron  in- 
dustry during  the  last  few  years  that  we  are  no  longer  at  a  disadvantage 
in  this  respect,  but,  in  fact,  are  able  to  produce  iron  and  steel  cheaper 
than  it  can  be  produced  iu  Great  Britain,  Wc  have  not  yet  reached  our 
maximum  power  in  the  production  of  iron.  Our  furnaces  are  much 
larger  than  those  in  Great  Britain  and  of  a  more  modern  type,  and  with 
the  %*ast  amount  of  iron  to  be  found  in  the  United  States,  and  the  large 
amount  of  capital  which  may  be  employed  in  the  iron  industry,  there 
seems  to  be  no  reason  why  we  should  not  continue  to  produce  iron  and 
ateel  at  the  same,  if  not  at  lower,  rates  than  is  possible  in  Great  Britain. 
Another  advantage  we  have  is  the  cheapness  of  fuel.  American  coal  is 
the  cheapest  in  the  world.  The  cost  of  production  has  generally  decreased 
during  the  last  few  years.  In  1880,  the  average  annual  output  per  em- 
ployee was  190  tons;  it  is  now  about  550  tons.  In  1882,  the  output  of 
pig  iron  was  4,623^323  tons,  and  of  finished  iron  and  steel  3,500,000  tons. 
In  188?^,  these  figures  had  reached  6,417^48  and  5,250,000  tons  respectively, 
while  in  1897  these  figures  were  9,652,680  and  7,000,000  tons. 

American  steel  rails  are  now  being  supplied  on  contracts  to  British 
India,  Russian  Asia,  and  the  West  Indies,  Canada,  South  Africa,  Hawaii, 
and  even  to  Ireland.  In  one  month  last  year  the  two  largest  steel  rail 
companies  are  said  to  have  ^booked  between  them  no  less  than  a  half- 
million  tons,  the  largest  proportion  of  which  was  for  export.  Nor  is  this 
surprising,  for  the  prices  have  steadily  fallen  during  the  last  few  years; 
thus,  in  j8q6,  the  price  of  steel  rails  was  $24.25  a  ton  in  the  United  States^ 
$26.80  in  Germany,  and  I23.75  in  Great  Britain, 

In  J8g8,  the  prices  were  $19.00  in  the  United  States,  and  $28.75  i^  Ger- 
many, and  $22.50  in  Great  Britain,  In  1898,  the  exports  of  iron  and  steel 
from  the  United  States  amounted  to  $70,367,527  as  against  $57,497,872  in 
the  previous  year. 

The  London  StatUt,  one  of  the  principal  financial  Journals  of  England, 
published  not  long  ago,  an  article  entitled  "  American  Ships,  Iron  and 
Steel,"  in  which,  after  dwelling  at  some  length  upon  the  rapid  develop- 
ment of  our  iron  industries  during  the  last  few  years  and  making  some 
prophecies  in  regard  to  our  future  position  in  the  shipping  world,  the 
following  statement  was  made: 

'*The  point  we  have  sought  to  bring  out  is  that  America  has  now  so 
de-veloped  her  iron  and  steel  industries  that  she  must  find  fresh  outlets  for 
her  products.  Such  outlets  she  is  finding,  as  wc  believe,  with  profit  in 
foreign  markets,  for  certain  products.  For  other  products,  however,  she 
will  need  to  create  a  new  shipbuilding  industry  of  her  own^  and  what  has 
been  done,  or  is  being  done  in  that  direction,  wc  must  reserve  for  future 
examination.  No  thoughtful  man,  acquainted  with  the  American  char* 
acter,  who  considers  the  situation,  can  fail  to  perceive  that  tlie  greatest 
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competition  to  be  faced  by  British  industry  arid  enterprise  \r\  the  mture 
is  that  of  American  shipbuilding*  It  may  be  deferred  a  few  years,  but  it 
is  bound  to  come"— ScientiEc  American  SuppkmmL 


BRITISH  SHIPBUILDINa 

From  an  address  before  the  Institution  of  Naval  Architects. 
This  has  been  a  year  that  will  never  be  forgotten  in  the  annals  of  the 
mercantile  marine  of  Great  Britain.  Her  Majesty's  government,  on  the 
outbreak  of  the  war  in  South  Africa,  (ound  themselves  compelled  to  rely 
solely  upon  the  merchant  steamers  of  the  country,  in  order  to  transport 
to  the  scene  of  operations  the  largest  military  force  that  has  ever  been 
sent  across  the  seas  by  any  state  in  the  world's  history.  It  is  satisfactory 
to  learn,  on  the  authority  of  the  First  Lord  oi  the  Admiralty,  that  the 
work  has  been  admirably  performed.  As  far  back  as  February  17,  181 
transports  and  freight  ships  had  already  been  employed  to  carry  over 
132,000  officers  and  men,  together  with  50,000  horses  and  mules,  and  the 
stores  and  material  for  this  large  force.  These  figures  are  exclusive  of  the 
troops,  horses,  etc.,  conveyed  from  India  and  the  colonies.  Though  the 
distance  traversed  was  6ocx>  miles,  not  a  .'ngle  hfe  has  been  lost  during 
the  operation^  and  the  few  mishaps  that  h^ve  befallen  the  steamers  have 
been  due  to  the  risks  of  navigation.  Sincx  the  date  of  the  First  Lord*s 
speech,  the  figures  mentioned  above  have  been  very  considerably  in- 
creased; but,  nevertheless,  the  immunity  froTi  accident  continues.  The 
fact  that  it  has  been  found  possible  to  confid  with  pedect  security^  the 
safety  of  its  principal  fighting  force  to  the  ship  of  private  owners  entitles 
me  to  congratulate  them,  as  well  as  the  buil  lers  and  the  registration 
societies  which  framed  the  rules  under  which  most  of  the  vessels  and 
engines  were  constructed,  upon  having  created  a  mercantile  fleet  of  such 
efficiency  that  the  state  was  enabled  to  make  full  use  of  it  in  its  hour  of 
need.  We  have  always  been  accustomed  to  reckon  the  mercantile  marine 
as  one  of  the  greatest  of  our  commercial  assets,  but  I  doubt  if  the  people 
of  this  country  have  hitherto  been  aware  that  they  also  possessed  In  it  a 
military  factor  of  the  first  importance.  It  is,  therefore,  on  national,  as  well 
as  on  commercial  grounds,  that  I  am  able  to  congratulate  our  ship- 
builders upon  the  fact  that,  in  the  year  18^9  they  have  again  broken  all 
records  with  an  output  of  mercantile  shipping  amounting  to  1,416,791  tons, 
a  figure  which  exceeds  the  total  of  the  previous  year  by  49,000.  In  addi- 
tion, warships  having  a  total  displacement  of  168,590  tons  were  launched 
in  British  yards,  of  which  about  two -thirds  were  built  in  private  estabUsh- 
ments.  The  orders  now  in  hand,  it  is  true,  show  a  slight  diminution 
when  compared  with  the  figures  of  the  corresponding  period  last  year* 
The  latest  returns  prove  that  1,306,751  tons  are  now  under  construction,  as 
against  1,400,000  tons  a  year  ago;  but  this  falling  off  will  hardly  occasion 
surprise  when  we  consider  how  intensely  active  the  shipbuilding  industry 
has  been  since  the  termination  of  the  great  labor  dispute  in  1897.  The 
returns  bear  witness  to  the  continually  increasing  size  of  merchant  steam- 
ers, for  no  less  than  sixteen  vessels  of  to.ooo  tons  and  upwards  were  being 
built,  of  which  eight  were  launched  during  the  year,  exclusive  of  the 
Oceanic,  to  which  I  referred  in  my  last  annual  address.  Of  these,  the 
largest  was  the  Ivernia,  of  13.900  tons,  which  we  had  the  advantage  of 
inspecting,  thanks  to  the  kindness  of  C.  5.  Swan  and  Hunter,  on  the 
occasion  of  our  visit  to  Newcastle-upon-Tyne. 
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The  sale  of  British  vessels  to  foreign  owners  appears  to  be  going  on  at 
Ikh  increasing  rate.  During  the  last  year  no  less  tKan  609,589  tons  were 
rtra.nsfeiTed  to  foreign  flags,  this  being  the  largest  figure  on  record- 
Nevertheless,  the  net  additions  to  the  British  register  were  considerablej 
having  aniounted  to  399.865  tons.  The  number  of  ships  on  the  register, 
however,  shows  a  dimmution  of  195^  in  consequence  of  large  removals  of 
sailing  vessels  from  the  lists. 

Our  foreign  Mends,  who  arc  such  active  supporters  of  this  Institution, 
have*  I  am  glad  to  say,  fully  shared  in  the  prosperity  of  the  shipbuilding 
industry.  In  France  90,000  tons  of  mercantile  vessels  and  warships,  of 
65,000  tons  displacement,  were  launched.  The  construction  of  sailing 
ships,  almost  abandoned  elsewhere,  continues  to  flourish  under  the  French 
bounty  laws.  The  returns  include  two  such  vessels,  the  Ville  de  Mulhouse 
and  the  Ville  de  Havre,  each  of  5214  tons. 

The  returns  for  the  United  States,  Germany,  and  Italy  a!!  show  con* 
siderabte  increases  over  even  the  noteworthy  figures  of  the  previous  year. 
About  onc'third  of  the  tonnage  launched  in  the  States  was  for  service  on 
the  Great  Lakes.  It  may  give  an  idea  of  the  importance  of  the  water- 
borne  commerce  of  these  inland  seas  if  I  mention  that  eleven  steamers  of 
upwards  of  4000  tons,  and  two  sailing  barges  of  over  5000  tons  each  were 
launched  last  year  for  the  lake  trade. 

The  Germans  have  again  distinguished  themselves  by  the  construction 
>f  several  steamers  of  very  large  st;te.  These  include  the  Patricia,  of 
13,J92  tons;  the  Grosser  Kurfiirst*  of  12,500  tons:  and  shortly  alter  the 
close  of  the  year  they  launched  the  Deutschland,  of  about  15,500  tons* 
which,  next  to  the  Oceanic*  is  now  the  largest  vessel  afloat. 

Turning  to  the  Royal  navy^  the  new  shipbuilding  programme  appears  at 
first  sight  to  be  a  somewhat  modest  one.     In  the  coming  financial  year 
it  is  proposed  to  lay  down  two  battleships,  six  first-class  armored  cnitsers, 
one  second-class  cruiser,  and  six  small  vessels.     It  must  not,  however,  be 
forgotten  that  we  have  already  under  construction  a  large  number  of 
^armored  and  unarmored  vessels.     In  the  course  of  the  coming  year  there 
riJl  be  buiiding  or  completing  the  following  ships  1  Seventeen  battleshtps* 
veoty  armored  cruisers,  one  first-class  protected  cruiser,  one  third-class 
Icmiser,  and  thirty-six  other  vessels  of  various  classes j  a  very  tolerable- 
rsized  fleet  in  themselves,     I  cannot,  however,  refrain  from  expressing  the 
[fegret  which  I  share  with  the  naval  authorities  that,  owing  to  a  variety  of 
rcumstanccs,  such  as  the  non-delivery  of  material,  the  rapidity  of  con- 
iniction,  of  which  we  have  in  the  past   been  so  justly  proud,  has  not 
louring  the  last  two  or  three  years  been  fully  maintained.     So  far  as  I 
rliave  been  informed,  the  chief  causes  of   delay  have  been  owing  to  re- 
itricted  output  of  the  best  class  of  propelling  machinery  and  of  armor- 
plate.    The  situation  has  been  described  by  the  First  Lord  of  the  Ad- 
^miralty  as  one  of  some  di faculty.     In  my  opinion  it  might  resolve  itself 
nto  one  of  some  gravity,  or  even  danger.     I  cannot  myself  believe  that 
[we  have  reached  the  limit  of  our  producing  power  in  these  two  directions, 
for  that  we  are  straining  our  unrivalled  resources.    The  difficulty  of  pro- 
curing armor-plate  seems  to  be  the  more  acute  of  these  two  questions. 
I  venture,  with  the  utmost  respect,  to  suggest  that  two  courses  arc  open 
to  the   government     Either  to  extend   by  means  of  orders  guaranteed 
over  a  series  of  years,  the  number  of  firms  capable  of  supplying  armor- 
plate^  or  for  the  state  itself  to  undertake  its  manufacture.     I  am  aware 
that  this  latter  course  is  open  to  serious  objections,  which   I  need  not 
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putictilarize,  but  I  am  confident  that  the  people  oF  this  country  are  so 
fnljy  alive  to  the  absolute  necessity  of  possessing  an  ali-powerful  fleet  that 
they  Will  not  consent,  year  after  year,  to  see  money  which  they  chcerftilly 
grant  for  constructive  purposes,  either  allowed  lo  lapse,  or  else  devoted 
to  purposes  other  than  those  which  their  representatives  intended  it  for 

It  must  be  satisfactory  to  all  those  who  closely  study  the  conditions  of 
efficiency  and  mobiiity  of  a  fleet  to  learn  that  the  Admiralty  arc  giving 
their  earnest  attention  to  the  question  of  fleet  auxiliaries.  While  it  is 
highly  desirable  that  every  warship  should  be,  to  the  greatest  possible 
extent,  self-contained*  no  modern  squadron  can  be  considered  independent 
unless  accompanied  by  speciaHy  fitted  colliers^  repairing'ships^  magazine- 
ships,  hospital-ships,  and  distilling-ships.  Looking  to  the  extreme  rapidity 
with  which  modern  naval  warfare  is  likely  to  develop,  it  is  to  be  hoped 
that  too  great  reliance  will  not  be  placed  upon  vessels  improvised  at  the 
last  moment  to  fulfil  these  purposes. 

Another  question*  which  might  become  a  burning  one,  \%  the  restriction 
upon  the  employment  of  wood  in  all  fighting  ships.  Many  foreign  nations 
are,  I  believe*  entirely  abandoning  the  use  of  wooden  decks  and  wood 
fittings  in  their  military  marines.  If  we  arc  not  following  their  example 
as  closely  as  some  might  wish,  it  is  because  our  ships  have  to  keep  the 
sea  for  longer  periods  than  do  those  of  our  neighbors,  and  we  are  bound, 
therefore,  to  give  greater  consideration  to  their  habitability*  but,  while  we 
do  not  lose  sight  of  this  important  factor  in  the  health  and  e^ciency  of 
our  ships'  companies,  it  is  earnestly  to  be  hoped  that  all  inflammable 
material  will  be  cut  down  to  the  narrowest  possible  limits,  and  be  made 
easily  removable  when  clearing  ships  for  action. — Th€  Engineer. 


THE  IMPERIAL  JAPANESE  NAVY,* 
By  Rear- Admiral  C  C  R  FitzGeaald,  Associate. 

The  first  real  start  made  by  Japan  in  the  production  of  a  modern  navy 
seems  to  have  been  the  purchase  of  the  ironclad  Stonewall  Jackson  from 
the  United  States  government  in  1866.  She  was  a  small  ship  of  only  1300 
tons  burden,  but  she  carried  a  lo-ton  gun,  besides  some  smaller  ones,  and 
was  a  powerful  ship  of  her  day;  she  was  re-named  the  Adzuma.  The 
first  ship  built  in  England  for  the  Japanese  government  was  the  Foo-So. 
She  was  buih  al  Poplar  by  Samuda,  from  designs  by  Sir  Edward  Reed, 
and  was  launched  in  April,  1877.  She  w*as  a  broadside  central- battery 
ship,  bark  rigged,  220  feet  long,  4S  feet  beam*  3718  tons*  double  screw, 
speed  13  knots*  engines  by  Penn*  This  ship  was  followed  by  the  Kon-go, 
Hi-yei,  and  Rin-jo,  all  small  ironclads  not  exceeding  2300  tons,  but  carry- 
ing powerful  armaments  for  their  size.  There  were  also  about  half  a 
dozen  unarmored  ships  of  little  fighting  value.  This  was  the  state  of  the 
Japanese  navy  in  1880,  Five  years  later— 1885^ — Japan  had  only  added  one 
small  ironclad  to  this  list ;  but  there  were  "  built  and  building  "  for  her 
several  fast  and  powerful  cruisers*  armed  with  Krupp  and  Armstrong 
guns*  The  ironclads,  with  the  exception  of  the  Foo-So,  were  buih  of 
wood.  Five  years  later— 1890 — she  had  again  only  added  one  ironclad 
to  her  list,  in  the  shape  of  an  armored  gunboat;  but  she  had  by  this 
time  provided  herself  with  a  considerable  squadron  of  fast  and  well-armed 
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cruisers,  butlt  in  various  foreign  countries.  By  18^5,  although  she  had 
not  actually  added  to  her  list  of  armored  ships,  there  were  building  for 
her  in  England  two  battleships  of  the  most  powerful  type,  exceeding 
12.000  tons  displacement,  and  with  a  proposed  speed  of  18  knots ;  she  had 
also  added  considerably  to  her  list  of  fast  cruisers.  One  of  ihese»  the 
Yoshino,  built  at  Elswick,  had  a  measured-mile  speed  of  22,5  knots. 

There  can  be  no  doubt  that  the  Chino-Japajiese  war  gave  an  immense 
impetus  to  the  development  of  the  Japanese  navy;  not  only  were  ships 
captured  from  the  Chinese,  some  of  which  were  repaired  and  are  now  in 
commission,  but  large  orders  w^ere  placed  abroad  for  warships  of  aU 
classes,  including  torpedo  craft,  and  the  Japanese  also  set  to  work  to 
build  ships  in  their  own  dockyards.  The  Japanese  navy  now  stands  as 
follows,  eliminating  ships  which  appear  to  be  of  insignificant  fighting 
vaJiic,  but  including  those  which  are  expected  to  be  ready  during  the 
cttfTent  year; 

BstilevbipB. 

FujL ^ ,. ,  TbamM  Itoq  Workfl. 

Taebtioft Elawick. 

Shikiflhima...... ...t..,. ....^^  .ThdiscB  Iron  WorlcB. 

Asahi....  —  *..........................*..*.... John  Brown  and  Co. 

HateuBi ..........,....,,,« ElBwick 

Mlk&tm  ..,.,....-. Vfokera  and  Co. 

These  are  first-class  battleships  in  the  fullest  sense  of  the  tcrm^  ranging  in 
tonnage  from  the  12,300  of  the  Yashima  to  the  15.000  of  the  Asahi,  Hatsusi, 
and  Mikasa.  Their  speeds  are  all  at  least  iS  knots,  and  they  are  armed 
with  the  most  powerful  modern  guns,  and  considerable  areas  of  their 
sides  are  protected  by  the  latest  and  most  up-to-date  face- hardened  armor. 
Four  of  the  six  carry  more  armor  and  more  guns  than  British  first-class 
battleships,  but  less  coal  There  is  also  the  Chinyen^-latc  Chin  Yuen-- 
captured  from  the  Chinese.  German  built.  I  have  seen  her  quite  lately. 
She  has  been  thoroughly  repaired,  and  is  now  in  commtssion,  and  al- 
though she  cannot  be  classed  as  a  first-class  battleship,  being  of  only 
7220  tons,  and  14  knots  speed,  she  is  a  powerful  ship  of  her  class.  There  are 
also  three  small  ironclads^^Fuso,  Hi-yei,  and  Kon-go — built  In  England  in 
the  seventies,  before  alluded  to,  and  the  Hei  Yen,  captured  from  the 
Chinese ;  they  are  of  very  small  fighting  value,  and  three  of  them  are  used 
ai  training-ships. 

Armcred  frwisfrj. ^Although  Japan  won  the  battle  of  Yalu  with  second- 
class  cruisers  fighting  against  armored  ships,  her  statesmen  arc  not  under 
the  delusion  that  second-class  cruisers  will  be  sufficient  to  meet  the  grow- 
ing needs  of  their  rapidly  expanding  empire,  and  they  are,  therefore,  add- 
ing to  the  fleet  six  very  powerful  armored  cruisers  of  about  9800  tons  dis- 
placement and  about  20  knots  speed: 

T-?l!l*  1  Too  p.  8p«ed.  Armament, 

Tif.™»   r  »-w  ^*  *FourMQ.,fourte©n6-io.. 

Tditiimji  [  Vrso  SIJS  ^,       ftttd  twelve  IS  pn. 

These  are  all  Elswick  ships,  designed  by  Mr.  Philip  Watts.  The  Tokiwa 
and  Asama  are  completed,  the  tdzuma  will  be  delivered  about  the  middle 
of  this  year,  the  Iwate  towards  the  close  of  it.  The  Idzuma.  of  94J6  tons, 
but  the  same  armament,  and  ^>  knots  speed,  is  bitilding  at  St,  Nazaire,  by 
the  Soci^te  de  la  Loire,  and  is  to  be  ready  this  year.  The  Yakuma.  of 
^50  tons,  rtud  the  same  speed  and  armament  as  the  Id/uma.  is  building 
at  the  Vulcan  Works,  Stettin,  and  I  am  informed  she  is  to  be  ready  this 
year.    The  above  ships  constitute  a  squadron  of  six  extremely  powerful 
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vessels,  call  them  what  you  will,  bactleships  or  erutsers;  at  ^ny  rale  rtol  a" 
few  of  the  so-called  **  naval  experts  "  think  such  ships  are  fit  to  *^  lie  la 
the  Ime  '*  and  take  their  place  amongst  battleships.  They  are  at  least  as 
powerfiil  vessels  as  some  that  are  classed  as  second-class  battleships  in  oar 
own  and  some  foreign  navies,  and  they  have  a  great  advantage  in  speed. 
Japan  owns  another  armored  cmiscr,  the  Chiyoda,  built  in  Glasgow  in 
1890,  with  a  nominal  speed  of  19  knots;  she  is  a  small  ship  of  only  2450 
tons,  and  she  cannot  be  assigned  a  very  high  fighting  %^lue  in  the  present 
day,  though  she  took  part  in  the  battle  of  Yalu. 


Tons.  Speeds  A  nnament. 

Chium  iim} 

The  Uhltotie  wa^  built  «t  Seui  FranclBco,  the  Kaaag^i  at  PbLLailelphta^  nnd 
tht^  TSiicBsaB^  At  Elswlgk. 


22.^ 


j  Two8-io.,ten  4*7- in.*  and 
I  fltn&Ller  giine. 


•YoBblno 


\  Foui-0^ln..aijrbt!l-In.,aD4 
>  amalioz'  guna. 


im  23.5 

Tbffi  ialilp  W9A  buitt  at  Elawick. 

TtLls  atLl|i  wm  built  1q  Jap«ti. 

tiuUt  At  BlMwick  in  1885. 


■Takachmo  \ 


iTwo  10-in.«  aliT  6-ln.,  and 
t  smaller  jfuns- 


We  come  now  to  a  grotip  of  a  peculiar  type  of  cruiser,  carrying  one 
very  heavy  gun  forward*  and  a  battery  of  light  guns  on  the  main  deck  aft. 
Tons*  Speet].  Armament, 


•Mattuahlmn  i 
*ItaulEU»hjma 

*HftshIdflte      \ 


4^10 


16.0 


}  One  12-ln*»  eleven  Mu- 
i        and  imal lor  gu q h. 


Note.— The  flblps  DUirk&d  *  took  port  In  the  battle  of  Tain. 

The  two  former  ships  were  built  in  France  in  1889;  the  tatter  in  Japan 
two  years  later.  Such  an  armament  appears  to  be  oot  of  place  in  a 
cruiser,  and  a  nominal  speed  of  t6  knots  to  be  inadequate.  It  does  not 
appear  that  this  type  is  likely  to  be  repeated. 

Third-class  cruisers  and  sfnall  craft. — Japan  possesses  several  third-class 
cruisers  of  good  speed,  capable  of  acting  as  scouts.  She  has  also  a  con^ 
siderable  number  of  small  vessels  of  low  speed  and  but  little  fighting  value, 
which  it  would  be  waste  of  time  to  describe.  But  there  are  six  gunboats 
of  the  Chinto  class,  captured  from  the  Chinese,  carrying  one  tt-inch  gun. 
These  might  be  useful  as  coast- defenders. 

Torpedi)  ffotilla. — The  peculiar  nature  of  the  Japanese  coast-line,  with  its 
numerous  harbors,  and  the  Inland  Sea  with  its  archipelago  of  islands^  are 
physical  features  in  Japan  which  offer  special  advantages  for  the  use  of 
torpedo-boats;  and  she  is,  therefore,  providing  herself  with  a  powerful 
torpedo  flotilla  of  the  most  modern  type  of  vessels,  Messrs.  Yarrow, 
Thornycroftt  Normand*  and  Schichau  are  all  building  either  torpedo- 
boats  or  destroyers  for  the  Japanese  government,  and  some  are  also  being 
built  in  Japan.  A  torpedo  transport  on  the  plan  of  our  own  Vulcan  and 
the  French  Foudre  is  projected,  but  my  information  does  not  enable  me 
to  state  whether  the  order  has  actually  been  placed  or  not.  Yarrow  and  Co. 
have  just  completed  six  destroyers  of  31  knots'  speed  and  upwards,  and  the 
same  firm  has  now  in  course  of  construction  ten  first-class  torpedo*boats 
for  the  Japanese  government.    Thornycroft  and  Co.  have  also  just  com* 
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pleted  six  destroyers  of  about  50  tons  less  displacement  than  the  Yarrow 
boats,  End  with  speeds  of  30  knots  and  over  Japan  already  has  in  com- 
mission and  in  reserve,  a  considerable  number  of  first  and  second-class 
lorpedo-boatSp  some  of  these  being  constantly  used  for  exercise.  It  is 
interesting  to  note  that  an  armor-plated  lorpedo-boat  named  the  Katoka^ 
166  feet  long:  with  9  feet  6  inches  beam,  built  for  the  Japanese  government 
by  Yarrow  and  Co,,  in  1885,  led  the  torpedo  attack  both  at  Port  Arthur 
and  Wei'hai-wei,  It  seems  that  the  Japanese  not  only  know  how  to 
order  a  good  article^  but  to  use  it  when  they  get  it. 

Dockyards. — There  are  three  Imperial  dockyards  in  Japan — Yokosuko, 
Kure,  and  Sa&sebo.  They  are  all  capable  of  being  effectually  defended. 
A  fourth*  Maisuru,  on  the  northwest  coast  of  the  main  island,  is  also  in 
course  of  construction,  Sassebo  can  only  be  approached  through  narrow 
and  tortuous  channels,  and  from  its  natural  position,  may  be  considered 
absolutely  unattackable  from  the  sea.  Kure  is  in  the  Inland  Sea,  and  its 
position  also  is  naturally  a  very  strong  one;  the  islands  around  it  are  being 
strongly  fortified,  and  it  will  shortly  be  impregnable  to  sea  attack.  It 
is.  moreover,  to  be  remarked  that  with  the  powerful  lorpcdo  flotilla  Japan 
has  already  got,  and  is  still  further  increasing,  hostile  ships  operating  in 
the  Inland  Sea  would  he  likely  to  have  a  bad  lime,  Yokosuko  is  in  the 
gulf  of  Yeddo,  and  very  fa /orably  placed  for  defense.  The  heights  afotind 
are  already  fortified,  and  the  works  now  in  progress  at  the  entrance  to  the 
gulf  will  protect  not  only  Yokosuko,  but  also  Tokyo  and  Yokohama,  and 
forbid  this  large  stretch  of  enclosed  water  to  any  hostile  squadron. 
Nagasaki,  where  there  is  a  private  shipbuilding  yard  that  turns  out  large 
merchant  steamers,  and  where  there  is  one  first  and  one  second-class  dock^ 
is  being  strongly  fortified;  and  from  its  position  it  is  a  place  of  strategic 
importance-  At  Hakodati,  in  the  North  Island  of  Japan,  the  harbor  is 
being  artificially  improved,  and,  although  there  is  no  dockyard  here,  the 
port  is  being  fortified  as  a  harbor  of  refuge.  This  place  bears  a  striking 
resemblance  to  Gibraltar.  At  Oterrani,  also  in  the  North  Island,  exten- 
sive harbor  works  arc  in  progress,  an  interesting  description  of  which 
was  lately  given  in  Engineering. 

Up  to  the  present  the  Japanese  dockyards  have  not  undertaken  to  build 
a  battleship,  and  the  largest  cruiser  they  have  built  is  the  Hashidate,  of 
4200  tons  and  t6  knots  speed;  but  they  hope  soon  to  be  able  to  build 
^rst-cJass  cruisers  at  Yokosuko,  and  eventually  battleships.  At  this  dock* 
yard  there  is  a  first-class  modern  dockt  in  which  one  of  the  heaviest 
battleships  of  the  British  navy — the  Victorious — was  lately  docked  for 
cleaning  purposes,  and  I  never  saw  a  similar  operation  more  quickly,  more 
quietly,  nor  more  methodically  performed  in  any  English  dockyard.  In 
tile  /i/i  Shimpo  {Times  of  Japan),  of  February,  l89g.  Mr*  S.  Sassow,  Chief 
Director  of  Naval  Construction,  writes  as  follows  concerning  Yokosuko 
dockyard:  **  This  dockyard  was  established  during  the  Tokugawa  regency 
by  the  Shogunate  in  1866.  French  officers,  comprising  naval  constructors 
and  engineers — Mons.  Verner  being  the  chief  director — were  engaged* 
together  with  a  considerable  number  of  leading  workmen,  for  originating 
the  work  and  for  instructing  Japanese  workmen;  several  wooden  ships 
have  been  built  here.  In  iSys  the  services  of  the  greater  part  of  the 
French  employees  were  dispensed  with,  and  the  administration  passed 
entirely  into  our  own  hands.  .  ,  .  We  are  now  building  entirely  of  steel 
Our  artisans  in  all  branches  of  shipbuilding  and  engineering  have  now 
attained  to  a  considerable  skill.  .  .  .  Hitherto  the  limit  of  siie  at  Yokosuko 
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has  been  5000  tons;  but  it  h  intended  lo  enlarge  the  dockyard  so  as  to 
be  able  to  build  cruisers  of  all  classes;  and  in  course  of  time  we  expect 
to  be  able  to  build  battleships.  All  materials  have  to  be  purchftied 
abroad,  even  for  building  cruisers." 

With  regard  to  steel  armor-plate  manufacture,  Mr.  Sassow  says: 
**  Should  such  be  established  in  Japan,  it  would  hardly  be  able  to  manu- 
facture plates  within  six  years  from  starting.  With  the  experience  of  six 
years  even  they  will  probably  find  that  it  will  be  only  after  many  years  of 
further  experience  they  are  able  to  turn  out  plates  of  uniform  thickness/' 
Under  these  circumstances,  the  armor -plate  manufacturers  of  Great  Britain 
need  not  feel  any  immediate  alarm  of  dangerous  competition  from  Japan. — 
The  Bngimetr. 


THE  UNITED  STATES  CRUISERS  OF  THE  DENVER 

CLASS. 

The  Denver  is  one  of  a  class  of  six  that  were  provided  for  in  the  Naval 
Appfopfialiofi  Bill  for  the  ftscal  year  ending  June  30  next.  The  vessels 
were  fir$t  known  as  protected  cruisers  14  to  19,  but  have  since  been  named 
tiM  Oeinrtf,  Des  Moines »  Chattanooga,  Galveston,  Tacoma,  and  Cleveland, 

The  vessels  are,  of  course,  to  be  twin-screw,  the  propelling  engines  be- 
ins  right  and  left-handed;  they  are  of  the  inverted,  direct-acting,  four* 
cranky  tnple*exp«nsion  type.  There  is  one  piston*valve  for  the  high- 
presfure  cylinder,  and  two  for  each  intermediate-pressure  cylinder,  and  one 
flat  slide  *alve  tot  each  low-pressure  cylinder. 

Dlftjtivierof  hlffb-prct«aureeylliid«»r 10     in. 

lnt#ran?dlat^pr©9«ure cylinder  .*..w, m     " 

**  low-pressurecyliiiderfl...... d&k  " 

iti^».<    -  "-' .^.   ao    ** 

PtWlUtlODa  at  full  power  p«r  mloute  - ......  .         ITS 

SitglA  procure  in  boilers -  — ............  siTG     lb. 

"  **        ateng-lne. .......... .............  360      *' 

tiyunet4?r  of  crankAhaf I ...„,..,...      Bjf  in, 

t^rwikpln  . »J(  *^ 

Ij^snjTlhof  omnkprn........ .    11      ^* 

0i«met£ti-  of  ai:lal  hole  tn  aluift ...........................      5      "' 

•*  pliton  ^ -ftl ved. — 11 

The  sequence  of  cranks  in  turning  centers  is  in  order  as  follows:  High* 
pressure*  inlemiediate-prcssure.  forward  low-pressure,  and  after  low-pres- 
sure. The  order  of  the  cylinders  is  forward  low-pressure,  high-pressure, 
in termodiaie- pressure,  and  after  low*- pressure.  The  collective  indicated 
horse-power  of  the  propelling  and  circulating  pump  engines  was  originally 
designed  to  be  4SOO,  with  the  main  engine  making  about  \yz  revolutions 
per  minute  at  the  steam -pressure  named;  vxtl.,  250  pounds  at  the  engine. 
The  engine  bedplate  is  of  cast-steel.  The  crankshaft  for  each  engine  is 
iofged  ifi  two  pieces,  the  shaft  for  the  forward  low-pressure^  and  the  high- 
pfes^ure  cylinder,  forms  one  piece,  whilst  that  for  the  intermediate- 
Mistire  cylinder  and  the  after  low-pressure  cylinder  are  formed  of 
'  cr  piece.  All  crank,  thrust  and  propeller  shafts  are  hollow.  The 
_  piston-rods,  connects ng-rodSt  valve-rods,  eccentric-rods,  and  work- 
pvts  generally  are  of  forged  nickel -steel  There  is  in  the  design  a 
i^g  air'pump  w^orked  from  the  crosshead  of  the  forward  low- 
r  Qpliiidtr. 

be  one  separate  cylindrical  main  condenser  to  each  set  of 
[  in  the  wings  of  the  engine-room,  as  usual  with  an  arrange- 
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mrnt  of  machinery  of  this  naiure.  The  total  cooling  surface  of  each,  as 
designed,  is  about  3000  feet,  or  6000  feet  in  all.  Each  main  condenser 
will  have  one  centrifugal  circulating  pump»  There  will  be  two  auxiliary 
condensers,  each  with  a  cooling  surface  of  about  450  feet,  and  these  con- 
densers will  have  combined  air  and  circulating  pumps.  The  auxiliary 
condensers  are  of  the  cyLindncat  type  and  are  placed  athwartships  against 
the  after  engine-room  bulkhead.  The  propellers  are  of  bronze  and  are 
right  and  left -handed,  turning  from  the  ship. 

According  to  the  origina]  design,  it  was  specified  that  the  boilers  should 
be  sbc  in  number  and  of  the  water -tube  type,  giving  steam  for  an  aggre- 
gate of  4700  indicated  horse-power.  The  total  grate  surface  was  at  least 
to  be  30D  square  feet,  and  the  total  heating  surface  about  13,200  square 
feet  The  boilers  were  to  be  in  two  compartments  with  fire -rooms 
athwartships,  and  there  were  to  be  two  smoke-pipes  for  all  the  six  boilers. 
'*  The  forced-draft  system/*  it  is  stated  in  the  proposals,  "  will  consist 
of  three  boilers  discharging  into  airtight  fire-rooms.  The  air  for  com- 
bustion will  be  heated  by  the  hot  gases  circulating  among  or  through 
tubes  arranged  in  the  uptakes  or  in  the  upper  part  of  the  boiler  casing, 
and  will  be  conveyed  through  ducts  fitted  with  dampers  to  closed  ashpits." 
In  addition,  the  following  engines  are  to  be  supplied  and  worked  by 
steam,  vix.:  Steering  engine,  capstan  engine,  four  deck  winches,  two  ash 
hoists  from  each  fire- room,  dense  air  machine  with  capacity  of  i  ton  of 
ice  per  day,  engine  for  machine  tools,  and  evaporating  and  distilling  plant 
in  two  units,  each  having  a  capacity  of  4000  gallons  per  day.  The  follow- 
ing auxiliary  machinery  is  to  be  electrically  operated:  Blowers  for  hull 
ventilation,  and  two  winches  for  hoisting  ammunition. 

The  main  elements,  according  to  the  latest  advices,  may  be  here  added : 

Len^tta  oix  water  Urie  >.>.^».^»»»....' ..^ ...........*  399  ft. 

B«uiat        **        ** - .,,• t4  '* 

Trtel  dl^pJacenieiit w WS^  tona 

Greatest  draft*  full  load lift,  LI  tiu 

TotHl  bunker  cap«clty,  not  Lees  tisaa.  * "TOO  toiu 

Coal  OD  trl 111 .,., 410     •* 

F©e<a*water.  trlftl. ..,,. ..,  40     ''^ 

Speed  on  tdtil^  at  l««ftt  .,.........,,.,,«,,..„...«.,*....  lOK  knots 

Fall  load  displacement flSOQ  tom 

The  above  particulars  are  taken  from  the  ImAmol  of  the  Amtricofi  Sotitiy 
§f  NatHMl  Engineers.  We  are  also  indebted  to  the  same  valuable  publica- 
tion ^or  the  following  interesting  details  of  weights  which  arc  taken  from 
the  United  States  Naval  Department's  design: 

Tons. 

Ouoa,  xnouots,  slilelds,  &&.,  atiout.. ...... **......-. .*.-  ,     W 

Ammunition,  ori]natie«4,  albreft,  and  outUt,  about ...........    Mi 

Macbiner>'  complete,  alx>ut *..    iQi 

Eorlnocr^"  «ture9>  about .......................     M 

Frf»h  water  for  steamlBg pit rposea.... **..*.*'   .....^,,,,.,.,     10 

itotal  ooal ■- ..,.,.,.,,....t4 700 

Boats  and  outfits ............. It 

Maataand  apars U 

Riectrlc  pUotand  elootrto outfit .'.- - .....,*,,,.—     av 

Squipment,  Inoludlng  anehora,  chains,  rl^frlng,  te^ Tl 

Omcciw,  crew,  and  outflt  ................ ................     W! 

M  lMM;llazi4M>UB  and  provisions,  emd  clothiog  stores ...........     IB 

As  previously  stated,  the  tenders,  or  btds,  for  these  six  cruisers  have 
been  lately  received,  and  it  will  be  interesting  to  consider  them  in  coti- 
nection  with  the  proposals  put  forward  by  the  United  States  govemmentt 
more  especially  as  the  procedure  followed  in  America  differs  somewhat 
froan  our  own.  The  Naval  Appropriation  Bill  providing  for  these  ships 
was  that  which  dealt  with  the  provision  of  vessels  for  the  United  States 
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navy  up  to  the  end  of  the  present  fiscal  year,  which  terminates  on  June 
30  next.  There  were  authorized  to  be  constructed  by  contract^  three  sea- 
going coast-hne  battle sbips^  three  armored  cruisers,  and  these  six  pro- 
tected cruisers.  The  general  particulars  of  the  ships  were  laid  dowfi  in 
the  bill,  and  they  are  each  to  cost,  exclusive  of  armameDt,  not  more  than 
$1,140,800.  The  Secretary  of  the  Navy  was  directed  to  award  the  coH' 
tract  to  the  "  lowest  responsible  bidder,  having  in  view  the  best  restilts 
and  the  most  expeditious  delivery."  Not  more  than  two  of  the  seagoing 
battleships,  and  not  more  than  two  of  the  protected  cruisers,  were  to  be 
built  in  one  yard  or  by  one  contracting  part\^  It  was  further  provided 
"  that  one  and  not  more  than  one  of  the  seagoing  battleships,  and  one 
and  not  more  than  one  of  the  armored  cruisers  shall  be  built  on  or  near 
the  coast  of  the  Pacific  Ocean/'  The  President  was,  however,  allowed 
to  exercise  his  discretion  in  regard  to  the  latter  provision  if  it  was  found 
that  the  vessels  could  not  be  built  on  the  Pacific  side  at  a  cost  not  ex- 
ceeding 4  per  cent,  above  the  lowest  accepted  bid  for  the  other  ships. 

There  is  a  good  deal  that  is  interesting  in  the  provisions  of  this  bill, 
especially  when  considered  in  conjunction  with  the  armor-plate  questions 
in  which  the  United  States  Congress  has  recently  thought  fit  to  interfere 
with  not  very  fortunate  results.  No  doubt  a  wise  discretion  is  exercised 
in  fostering  shipbuilding  enterprise  on  both  ocean  coast -lines  of  the 
country,  as  thereby  the  naval  strength  of  the  nation  is  increased,  although 
a  cynically  inclined  American  citizen  might  be  apt  to  attribute  the  pro- 
cedure to  the  influence  of  Pacific  coast  votes.  But  in  any  case  it  would  be 
more  satisfactory,  we  should  think,  to  have  these  matters  left  to  the 
Secretary  of  the  United  States  Navy  and  his  professional  advisers;  as,  in 
this  country,  they  would  be  left  to  the  First  Lord  of  the  Admiralty. 
Unfortunately  these  wider  questions  of  national  policy  arc  the  kind  of 
things  our  First  Lords  never  seem  to  consider;  because,  it  may  be  pre- 
sumed, they  are  subordinate  to  the  Treasury^ which  never  recognizes 
anything  more  imperial  than  the  lowest  tender— and  also  because  they  are 
afraid  of  questions  in  the  House,  The  *'  awards  "  for  the  six  cruisers 
were  made  on  November  27  last,  as  follows:  Galireston,  Wm,  R.  Trigg  & 
Co.,  24  months,  $1,027^0001  Chattanooga,  Lewis  Nixon,  30  months.  $I-O30,- 
966^  Cleveland,  Bath  Iron  Works,  30  months,  $1,041,650:  Tacoma,  Union 
Iron  Works.  27  months,  $1,041,900;  Des  Moines,  Fore  River  Engineering 
Company,  30  months,  $1,065,000;  Denver,  Nea6e  &  Le\^,  S.  and  E.  B. 
Company,  30  months,  $1,080,000* 

These  contracts  arc  for  the  department*s  designs  with  a  speed  of  16H 
knots.  There  was  offered  by  one  firm  a  lower  price  than  any  of  those 
named,  namely,  $954,500.  but  their  tender  was  not  accepted.  There  were 
also  three  bids  somewhat  higher.  The  closeness  of  some  of  the  tenders 
is  quite  a  coincidence,  and  indicates  how  very  well  the  estimating  depart- 
ment is  managed  in  some  of  the  works. 

Contractors  were  invited  to  submit  tenders  on  modified  designs  at 
higher  speeds,  but  the  American  Board  of  Construction  decided  to  rec- 
ommend acceptance  only  of  the  departmcrit  plans.  It  will,  however*  be 
interesting  to  give  some  of  the  tenders  made  by  contractors  on  their 
own  plans.  The  firm  who  gave  the  lowest  price,  not  accepted,  for  the 
department  design*  made  a  bid  of  $1,059,500  for  a  i7J'i-kiiot  ship,  or  only 
$105,000  for  the  extra  knot.  For  an  18- knot  ship  with  Thorny  croft  boil- 
ers, Messrs,  W.  R.  Trigg  &  Co,  bid  $1.04^000,  or  only  $14,000  for  the 
extra  speed,  say  2800/.  for  a  knot  and  a  half.    That  appears  surpristnglj  ■ 
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cheap,  but  the  Fore  River  Engine  Company  were  even  more  liberal »  arid 
offered  the  knot  and  a  half  for  nothing,  being  willing  to  take  $1,065^000, 
whether  the  vessel  steamed  J65^  or  t8  knots.  It  must  be  remembered, 
however,  that  the  latter  speed  was  to  be  ohtained  on  their  own  designs, 
a  circumstance  that  makes  a  good  deal  of  difference  when  dealing  with 
governments.  For  an  i8j4-knot  ship  the  Fore  River  Cofnpany  asked 
$1,100,000;  and  for  a  19-knot  ship  with  Thorny  croft  boilers,  Messrs.  W.  R. 
Trigg  &  Co.  asked  $1,079,000,  or  only  $5^2,000  over  their  i6H-knot  price* 
Most  of  the  firms  offered  lower  prices  if  awarded  two  ships. 

It  would  seem  from  these  figures — ^for  we  may  presume  that  the  con- 
tractors did  not  offer  unserviceable  or  absurd  designs — that  the  United 
States  authorities  do  not  set  an  inordinately  high  value  on  speed;  as  our 
own  naval  authorities  have  been  accused  ol  doing.  Admiral  Hichborn, 
who  corresponds  to  our  Sir  William  White,  being  head  ol  the  United 
States  Construction  Department,  has  expressed  his  disapprobation  of 
**  show  vessels  '*  and  **  fancy  results."  Probably  his  department  look  on 
excessive  speed  as  one  of  the  *'  fancy  **  or  *'  showy  '*  attributes-  The 
value  to  be  attached  to  sMch  qualities*  however,  is  a  matter  for  seagoing 
naval  officers,  who  will  fight  the  ships,  to  decide.  It  is  easy  to  under- 
stand how  a  naval  constructor  may  go  in  a  direction  quite  contrary  to 
that  of  Admiral  Hichborn,,  and  be  carried  a  little  too  far  in  his  estimate 
of  the  value  of  speed,  for  in  times  of  peace  it  is  often  the  only  quality — - 
putting  aside,  of  course,  price — ^by  which  the  general  public  judge  of  the 
success  of  a  warship.  Nevertheless,  experience  has  shown  that  speed  has 
a  high  lighting  value  in  steamship  actions. 

What  boilers  are  actually  to  be  put  in  the  different  ships  by  various 

y       builders  we  arc  not  aware.    They  are,  however^  to  be  of  the  water-tube 

^^j^e.— Engineering. 


THE  HAMBURG  AMERICAN   ATLANTIC  LINER 
DEUTSCHLAND. 


This  vessel  has  been  built  by  the  Stettiner  Maschinenbau  Actien-Gesell- 
sdiaft  Vulcan,  at  Bredow\  near  Stettin,  where  also  the  North  German 
Uoyd  steamer  Kaiser  W^ilhelm  der  Grosse  was  constructed  and  engined. 
The  latter  has  attained  a  speed  on  the  Atlantic  of  22]/i  knots^  and  has  thus 
excelled  all  previous  performances;  and  the  new  ship  is  expected  to  make 
2j  knots  in  service,  and  is  equipped  with  engines  to  develop  53.000  indi- 
cated horse-power,  the  greatest  power  fitted  in  any  ship  up  to  the  present 
time*  The  fastest  of  our  British  Atlantic  liners  are  the  Campania  and 
Lucania,  and  they  have  a  displacement  tonnage  of  about  17,000  tons, 
their  length  between  perpendiculars  being  600  feet;  the  Kaiser  Wilhelm 
der  Grosse  is  625  feet  long  and  of  19,800  tons  displacement;  and  the 
Deutschland  662  feet  9  inches  long  and  23,000  tons  displacement.  The 
British  ship  may  be  put  at  quite  22-knot  speed,  and  it  is  interesting  to 
note  that  tlie  power  has  not  increased  at  the  ratio  one  w^ould  expect  in 
view  of  displacement  and  speed,  a  fact  due  probably  to  the  greater  Jcngth 
of  the  huJL  The  Deutschland  is  to  leave  on  the  first  voyage  to  New 
York  on  June  17,  and  her  performance  will  be  watched  with  interest. 
In  this  connection  it  may  be  noted  that  she  is  to  leave  Hamburg  every 
three  weeks  instead  of  every  fourth  week,  as  has  been  the  case  with  the 
Atlantic   liners   hitherto.    This   practice   has   also   been   adopted   by   the 
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American  line,  and  secures  the  advaolage  of  a  greater  amotmt  of 
from  the  ship  within  a  given  time,  experience  having  shown  that  tha  ^_ 
high-speed  Hners  are^  as  a  rule,  superseded  by  faster  boats  before  thty 
have  done  a  full  share  of  work. 

The  Deutschland  is  662  feet  9  inches  long  between  perpendiculars  and 
686  feet  over  all,  3S  feet  longer  than  the  Kaiser  William  der  Grosse.  Her 
beam  is  67  feet,  i  foot  more,  and  moulded  depth  44  feet,  also  J  foot 
greater.     The  gross  tonnage  is  i6,ooo»  and  the  displacement  23,000  tons. 

The  machinery  differs  from  the  Kaiser  Wilhelm  der  Grosse,  which 
has  four-cylinder,  triple-expansion  engines;  the  Deutschland  has  six- 
cylinder,  quadruple-expansion  engines,  and  thus,  notwithstanding  the 
increase  of  power  and  quadrupling,  the  low-pressure  cylinders  are  only 
106.3  inches,  not  by  any  means  a  maximum,  as  compared  with  96.4  inches^ 
The  two  low-pressure  cylinders  are  in  the  center*  with  the  two  high-pres- 
sure cylinders  over  them,  and  at  the  forward  end  is  the  first  intermediate 
and  at  the  after  end  the  second  intermediate.  The  two  first  cranks,  set 
opposite  each  other,  have  thus  the  intermediate  in  the  one  case,  and  a 
high-pressure  and  low-pressure  cylinder  in  the  other,  and  the  after  pair 
of  cranks,  a  high  pressure  and  a  low  pressure  in  the  one  case,  and  the 
intermediate  on  the  other  crank.  The  cylinders  are  placed  close  together, 
the  valves  being  on  the  outside,  and  there  is  a  separate  valve  gear  for 
each  cylinder,  1.  f*,  six  sets  for  the  six  cylinders  of  each  engine*  The  end 
cylinders  have  their  valve  boxes  on  the  outside,  and  owing  to  the  great 
diameter  there  are  two  spindles,  a  system  adopted  in  the  Kaiser  Wilhelm 
der  Grosse.    The  diameters  of  the  cylinders  are  as  follow: 

Two  MKh-prei<isur&  oyUnder* 30iJ  In, 

One  Intermediate- press  lire  cylinder  (I,) *.*,.*,»***.    73,8   ** 

On©  IntermoiiUitc-prPisure  eylindor  (11.)  „,..,,„.,..,,,.  108^9   " 

Twa  low-pressure  isy  Imders  h  .............  h  ....... .  *  * ICWJi  ** 

Oosnnioii  stroke ..,.,,..,........,, *.,....* tS-B  " 

Together  the  engines  are  to  indicate  33^000  horse- power,  when  running 
at  about  76  revolutions  per  minute.  The  cooling  surface  of  the  two  sur- 
face condensers  total  42,630  square  feet. 

There  are  twelve  double-ended  and  four  single-ended  boilers,  divided 
equally  into  four  sets  for  four  boiler  compartments. — Enginetring. 


SUBMARINE  BOATS. 

Interest  has  again  been  revived  in  the  subject  of  submarine  boats*  owing' 
to  the  report  that  France  has  decided  upon  the  construction  of  a  large 
fleet,  too  being  given  as  the  number,  while  the  United  States  navy 
authorities  have  come  at  last  to  the  conclusion  to  purchase  the  Holland 
boat  after  many  trials.  This  uncertainty  of  opinion  is  shared  by  all  gov- 
ernments, excepting  only  that  of  France,  in  which  country  the  conditions 
of  a  naval  war  arc  such  as  to  justify  the  undertaking  of  the  risks  more  or 
less  inseparable  from  the  submersibility  of  such  craft. 

Although  it  would  not  be  quite  accurate  to  say  that  there  has  not  been 
advancement  towards  the  solution  of  the  inherent  difficulties  to  submarine 
navigation,  a  glance  at  the  successive  experiments  is  not  by  any  means 
encouraging. 

The  first  submarine  boat  did  not  drown  anybody;  but  whether  or  not 
the  great  Cornelts  van  Drcbbel  actually  submerged  the  boat  which  he 
exhibited  before  James  I.  on  the  Thames  in  1624,  is  not  quite  clear     Day 
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did  go  down  at  Yarmouth  in  1660,  and  when  he  repeated  his  experiment, 
boat  and  crew  failed  to  reappear.  Fulton  was  more  successful:  he  kept 
four  hours  under  water  in  tSoi,  and  exploded  a  mine  at  Brest  from  his 
boat.  Phillips*  wooden  boat  was  crushed  by  the  water  pressure  on  Lake 
Erie,  and  the  same  Fate  befell  Bauer's  iron  boat  in  1850  at  Kiel;  he  and 
his  two  men  had  a  marvellous  escape,  being  carried  by  the  huge  com- 
pressed air-bubble.  The  boat  of  McClintock  and  Howgate^  constructed 
tn  1863  for  the  Confederates  in  the  American  civil  war,  sank  four  times, 
and  each  time  killed  its  volunteer  crew,  32  men  in  all  All  these  craft 
had  Jess  than  30  tons  dispJacementj  employed  water  ballast  and  manual 
propelHng  pow*er,  and  resembled  plum  ply-built  fish  in  their  shape. 

With  the  same  ycar^  1863^  began  the  days  of  the  cigar- shaped  boats  of 
considerably  larger  tonnage,  fitted  with  steam,  pneumatic,  petroleum,  or 
electric  power,  and  sometimes  with  two  separate  sets  of  motors,  for 
motion  on  the  surface  and  under  water.  Noteworthy  among  these  are 
Nordenfek's  four  boats,  which  burned  fuel  when  on  the  surface,  and 
relied  on  the  heat  stored  tn  the  boiler  when  under  water.  During  the  last 
fifteen  years  another  type  has  come  to  the  front:  boats  which  keep  just 
under  the  water-line,  and  which  are  to  dive  under  only  in  extreme  cases. 
To  this  class  belong  the  boats  of  Hovgaard,  of  Peral,  and  the  several  craft 
which  Admiral  Aube  had  constructed:  the  two  boats  of  Goubet,  Zede's 
Gymnole,  and  the  Gustave  Zede.  France  has  been  most  persevering  in 
these  endeavors.  Last  summer,  Romazotti^s  Morse  was  launched  at 
Cherbourg;  she  is  to  have  two  sisters,  the  Frangais,  and  the  Algerien;  and 
there  is  finally  Laubert's  Narval,  also  launched  at  Cherbourg  in  October 
last,  fitted  with  petroleum  and  electric  motors  and  accumulators,  whilst 
the  other  French  boats  mentioned  depend  entirely  upon  accumulators. 
Giorli's  boat  of  1893  is  distinguished  by  three  horizontal  rudders,  one  of 
which  is  automatically  adjusted  by  a  pendulum.  Finally,  there  are  the 
six  Holland  boats,  the  last  of  which  is  entirely  of  Mr.  Holland's  own 
design. 

The  flooded  boats,  which  keep  awash,  just  under  the  water  surface, 
look  like  torpedo-boats.  They  are  spacious  enough  not  to  need  any 
compressed  air  stores  for  breathing;  and  the  tube  projecting  above  the 
water- level,  provided  with  a  mirror  at  an  angle  of  45  deg.*  is  a  help  to 
the  man  at  the  helm — not  much  of  a  help,  though,  for  the  elevatjon  is 
too  small  to  give  a  proper  field  of  view.  In  stability  these  craft  are 
superior  to  the  totally  submerged  boats,  but  they  suffer  from  many  of  the 
drawbacks  of  submarine  boats  which  arc  regarded  as  serious,  notably  by 
such  an  expert  as  Professor  Btisley.  He  is  acting  president  of  the  newly 
formed  Schiffbautechnische  Gesellschaftt  a  German  naval  constructors" 
institution  whose  inauguration  recently  was  attended  with  so  much  echi, 
due  to  the  presence  of  the  German  Emperor  to  hear  the  professor's  con* 
tnbution  on  this  important  subject  of  submarine  boats. 

Amongst  those  serious  inherent  difficulties.  Professor  Bualey  places 
first  the  low  stability  of  submarine  boats.  Some  people  still  seem  to 
forget  that  the  displacement  center  of  gravity  of  a  totally  submerged  boat 
is  simply  the  mass  center  of  the  water  displaced,  and  does  not  alter  its 
position  whatever  inclination  the  boat  may  assume.  There  is  no  buoy* 
ancy.  Yet  transverse  stability  and  prevention  of  rolling,  are  not  so  difficult 
to  obtain,  provided  the  section  of  the  boat  is  like  that  of  an  egg,  poised 
on  its  point.  If  we  use  ballast,  the  center  of  gravity  of  the  system  will  be 
low  down,  and  the  displacement  center  high  up.    The  low  longitudinal 
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stability,  the  tendency  to  pitching,  is  the  trouble.  A  man  need  only  step 
forward  to  send  the  nose  of  the  boat  down.  For  this  reason  the  Plongeur 
of  Bourgeois  failed*  and  the  length  of  boats  has  been  reduced  again. 
Goubet  has  gone  furthest  tn  this  direction,  and  his  two  men  always  sit  in 
the  middle  of  the  boat,  fiauer  tried  to  apply  counterpoises.  Holland 
automatic  pumps,  to  restore  longitudinal  equilibrium.  Nordenfelt  did  not 
deprive  his  boat  of  atl  buoyancy  and  counteracted  its  effect  by  a  sub- 
merging propeller.  The  flooded  boats  are  better  off  in  this  respect.  But 
even  in  their  case  we  notice  a  redtiction  in  length;  the  Zed<^  had  a  length 
of  45  meters,  the  Morse  of  3^  meters,  the  Narval  of  54  meters.  It  has, 
on  the  other  hand,  been  pointed  out  that  they  are  not  good  seagoing 
boats,  hardly  fit  for  rough  weather;  and  their  own  designers  have  pro- 
posed to  give  them  a  little  ireeboard.  If  we  do  that,  we  lose  the  chief 
advantage  of  the  submarine  boat,  the  immunity  against  projectiles;  and 
we  may  argue  whether  we  had  not  better  return  to  ordinary  boats,  in 
which  we  are  not  tied  down  to  small  space  and  small  speedt  and  all  sorts 
of  undesirable  conditions. 

Submarine  boats  remain  dangerous  to  manage.  On  the  average,  per- 
haps, we  may  construct  them  strong  enough  to  descend  to  a  depth  of  100 
feet.  Supposing  a  boat,  moving  at  the  usual  speed  under  water,  8  knots, 
is  to  discharge  a  torpedo-  Two  men  are  sent  forward;  the  boat  at  once 
inclines  15  dcg*,  and  within  half  a  minute  it  will  have  arrived  in  its  critical 
depth.  If  there  is  any  delay  or  any  fault  in  the  steering  gear  or  in  the 
application  of  safety  weights,  etc.,  every  second  will  seriously  increase 
the  pressure  of  the  water  outside.  Trials  made  with  the  Gymnote,  more- 
over* indicate  that  submarine  boats  do  not  obey  their  horizontal  helms 
with  sufficient  rapidity.  The  Gymnote  always  overshot  her  mark,  and 
would  not  keep  on  a  straight  course,  but  described  a  succession  of  curves. 
Professor  Busley  tried  to  pull  a  submarine  boat  under  water;  it  could  not 
be  done  when  the  speed  exceeded  4  knots.  That  all  operations  near  the 
coast  or  in  shallow  water  are  exceedingly  dangerous,  need  not  be  em- 
phasized. Campbell's  boat  managed  to  wriggle  herself  out  of  the  Thames 
mild  again  in  1886;  the  accident  testified  to  the  nerve  and  skill  of  Lord 
Charles  Beresford,  and  also  to  his  good  luck. 

These  dangers  are  (ncreased  by  the  exceedingly  limited  range  of  sight 
under  water.  Light  emanating  from  a  focus  under  water  will,  at  a  dis- 
tance of  100  yards,  not  have  the  ten-millionth  part  of  its  intensity;  and 
not  much  of  the  daylight  penetrates  into  the  water  as  it  is.  On  a  clear 
day,  a  diver  20  feet  below  the  surface,  is  hardly  able  to  see  further  than 
25  feet.  Searchlights  would  be  of  little  good,  and  would,  moreover,  be- 
tray the  position  of  the  craft.  Hence  the  boat  must  approach  the  ship  it 
wishes  to  attack  very  closely ;  and  if  the  ship  is  moving,  the  case  is  almost 
hopeless.  So  far,  we  hardly  know  of  submarine  boats  doing  more  than  8 
knots.  The  slow  speed  is  largely  due  to  the  weight  of  the  batteries,  which 
for  a  journey  of  five  or  six  hours  would  weigh  about  6  cwt.  per  indicated 
horse-power;  and  we  appear  as  far  as  ever  removed  from  materially 
diminishing  the  weight  of  electric  accumulators. 

This  low  speed,  and  the  short  period  during  which  such  a  boat  can  be 
kept  in  motion  without  replenishing  its  charge,  limit  the  range  of  action 
of  the  submarine  boats  badly.  The  Gymnote  could  make  a  run  of  45 
miles  at  lo  knots,  it  has  been  said;  most  submarine  boats  have  not  ac* 
complished  so  much  as  that.  The  submarine  boat  thus  can  merely  be 
tttitiicd  for  the  defense  of  a  port,  and  it  is  a  very  expensive  means  of 
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defense.  The  Narva i  is  stated  to  have  cost  about  30,000/.  Adding  a  third 
to  this  sum,  we  could  construct  a  torpedo-boat  destroyer  of  four-foid 
speed  and  three-fold  dispbccmeat  which  may  achieve  something. 
Whether  a  submarine  boat  would  ever  escape  from  a  successful  attack  is 
a  very  doubtful  question.  Professor  Buslcy  does  «ot  dwell  upon  that 
point.  But  if  the  boat  almost  has  to  feel  its  way  up  to  the  object  of 
attack,  because  it  cannot  see  to  any  distmnce,  the  chances  of  escape  are 
decidedly  poor.— Engineering. 


AMERICAN  FREIGHT  LOCOMOTIVES  AND  THE 

ENGINES  OF  THE  OCEANIC— A  COMPARISON 

OF  HORSE-POWER, 

We  are  totd  that  "comparisons  are  odious,"  and  the  statement  would 
stem  to  be  based  upon  a  fairly  correct  estimate  of  human  nature;  but  ag 
soon  as  we  get  outside  oi  the  range  of  human  susceptibilities  and  apply 
OUT  comparisons  to  insensate  things,  comparisons  become  not  only  ex* 
tfiemely  interesting,  but  at  times  a  valuable  means  of  increasing  our 
general  knowledge  and  our  sense  of  the  proper  relative  proportion  of 
things. 

In  addition  to  the  usual  information  as  to  dimensions  and  construction, 
Mr.  R,  Wells,  the  superintendent  of  the  Rogers  Locomotive  Works,  has 
favored  us  with  particulars  of  sonae  novel  experiments  which  he  carried 
out  to  determine  the  exact  location  of  the  center  of  gravity  of  this  loco- 
motive above  the  rails.     He   has  also  given   us  particulars  of   its   horse- 

I  power  and  freight-hauling  capacity  on  a  level  roadt  and  it  occurs  to  us 
thai  a  comparison  of  the  relative  power  of  one  of  these  engines  when 
working  up  to  its  maximum  indicated  horse-power  with  the  maximum 
indicated  horse -pow*er  of  the  Oceanic,  the  largest  steamship  in  the  worlds 
"will  be  attractive  to  that  section  of  our  readers  that  likes  to  have  its  facts 
enlivened  occasionally  with  a  touch  of  ihe  fanciful  and  curious. 

The  locomotive  was  designed  to  haul  trains  of  a  maximum  weight  of 
aooo  tons  over  grades  of  38  feet  to  the  mile.  The  cylinders  are  2.1  inches 
in  diameter,  by  30  inches  stroke;  the  drivers  are  57  inches  in  diameter 
and  they  carry  198,000  pounds  weight  of  the  locomotive  out  of  a  total 
weight  of  2iS,ooo  pounds.  The  boiler,  which  is  of  the  Bclpaire  type,  is 
80  inches  in  diameter  at  the  smoke-box;  the  fire-box  measures  42  inches 
by  13a  inches,  and  there  are  417  2-inch  tubes  which  are  13  feet  8  inches 
in  length.  There  are  2$^  square  feet  of  healing  surface  in  the  fire-box, 
and  3951  square  feet  in  the  lubes,  making  a  total  heating  surface  of  3203 
square  feet.  The  tender  is  exceptionally  large,  the  capacity  of  the  tank 
betng  5000  gallons,  while  the  coal  space  has  a  capacity  of  10  tons. 

The  increase  in  the  diameter  of  locomotive  boilers  which  has  taken 
place  of  late  years  has  necesfitaied  their  being  carried  above  the  tops  of 
the  wheels,  with  the  result  that  the  center  of  the  boiler  is  in  some  recent 
locomotives  as  much  as  g  feet  above  the  rails.  To  the  uninitiated  these 
immense  machines  have  an  exceedingly  top-heavy  appearance,  and  it 
looks  as  though  their  stability  would  be  endangered*  especially  when 
they  are  running  at  high  speed  around  a  curve.  Before  sending  this 
engine  out  of  the  shops,  the  Rogers  Locomotive  Company  made  an 
experimental  test  to  determine  the  exact  location  of  its  center  of  gravity. 

I  The  result  is  certainly  surprising,  for  although  the  top  of  the  boiler  is 


384 


PROFESSIONAL   NOTES, 


fulty  9  f«ct  above  the  raiJs,  the  center  of  gravity  was  found  to  ht  on^ 
5o3<i  inches  above  the  top  of  the  rails*  that  is  lo  say,  about  614  inches  be- 
low the  top  of  the  driving  wheels.  As  a  matter  of  fact,  the  great  bulk  of 
the  boiler  is  very  deceptive  to  the  eye,  and  one  is  liable  to  forget  that  the 
greatest  concentration  of  weight  lies  in  the  heavy  frame,  the  wheels,  the 
axles,  cranks  and  running  gear,  and  the  heavy  saddle  and  cylinder  ca^t* 
ings.  The  test  was  made  by  suspending  the  engine  on  the  tipper  surface 
of  two  3-inch  steel  pins  or  journals  as  pivots,  the  one  at  the  front  being 
located  6  inches  in  front  of  the  cylinder  saddle,  and  the  one  at  the  rear« 
6  inches  back  of  the  boiler,  bath  pivots  being,  of  course,  the  same  di$- 
tance  above  the  rails  and  on  the  vertical  center  line  of  the  engine.  After 
several  trials,  points  of  suspension  were  found  which  were  in  line  with 
the  center  of  gravity,  which,  as  thus  determined,  was  found  to  be  50^4 
inches  above  the  top  of  the  rail.  As  the  bearing  points  of  the  drivers  oo 
the  rails  are  about  $6  inches  apart,  the  base  on  which  the  engine  runs 
must  be  i.i  times  as  wide  as  the  height  of  the  center  of  gravity  of  the 
engine  above  the  rails.  It  is  evident  from  this  test  that  the  center  of 
gravity  of  such  a  locomotive  could  be  raised  still  higher  without  cndan* 
gering  the  stability  of  the  engine  under  the  ordinary  conditions  of  service. 

A    COMPARISON    OF    MARINE-ENGINE    AND    LOCOMOTIVE    HORSE- POWER. 

In  order  to  secure  a  basis  for  comparison  of  the  power  of  a  modem 
freight  locomotive  with  that  of  a  modern  steamship,  we  have  chosen  the 
greatest  vessel  of  them  all,  the  Oceanic.  This  truly  gigantic  ship,  which 
exceeds  the  Great  Eastern  in  length  and  in  displacement,  is  704  feet  in 
lengthy  and  on  a  draft  of  325^  feet  displaces  28,500  tons.  As  the  depth  of 
water  in  the  entrance  channels  to  New  York  harbor  will  not  accommodate 
a  vessel  drawing  that  amount,  for  the  purpose  of  this  companson  we  will 
suppose  that  the  Oceanic  is  drawing  30  feet,  at  which  draft  she  would 
displace  about  26,000  tons.  On  this  displacement  her  engines  will  indi- 
cate about  28^000  horse-power  when  driving  the  vessel  at  a  speed  of  22 
land-miles  an  hour. 

Now,  it  is  estimated  that  the  big  Rogers  Consolidation  could  haul  about 
3250  tons  weight  of  train  at  a  speed  of  22  miles  an  hour,  on  the  level,  and 
that  while  doing  this  work  it  would  indicate  about  1760  horse-power. 
Here  then  we  have  a  basis  of  comparison,  and  we  may  apply  it  in  two 
ways.  Either  we  may  ask  how  many  of  these  locomotives  would  have  to 
be  crowded  into  the  hold  of  the  Oceanic,  and  coupled  to  her  main  shafts, 
in  order  to  drive  her  through  the  water  at  22  miles  an  hour,  or  we  may 
determine  how  many  of  these  locomotives  it  would  take  to  haul  the 
Oceanic  if  she  were  placed  upon  a  movable  cradle  of  the  kind  designed 
by  Captain  Eads  for  his  Tchuantepec  Ship  Railway.  In  the  first  case,  we 
know  that  when  the  main  shafts  of  the  Oceanic  are  making  about  90 
turns  a  minute,  the  engines  are  indicating  about  28,000  horse-power^ 
which  is  their  maximum  capacity.  On  the  other  hand,  we  know  that 
when  the  drivers  of  one  of  these  locomotives  are  making  about  150  turns 
a  minute,  and  the  maximum  tractive  effort  is  being  exerted  at  the  peri- 
phery of  the  wheels,  it  is  indicating  about  1760  horse-power,  which  rep- 
resents its  possible  maximum  indication  at  that  speed.  If  now  the  six- 
teen necessary  locomotives  (the  number  being  found  by  dividing  the 
horse-power  of  the  ship  by  the  horse- power  of  the  locomotive)  were 
arranged  in  two  lines,  one  above  each  main  shaft,  and  the  tractive  effort 
of  the  dfivcTS  transmitted  by  means  of  friction  wheels  to  the  shafts,  the 
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*pttd  of  the  rotation  being  reduced  by  intermcdme  gearing,  in  the  ratio 
of  150  to  gOj  we  should  have  the  conditions  required. — Scknli^  Anifrkan. 


STEAM  ELECTRIC  LIGHTSHIP  FOR  CAPE  HATTERAS. 

A  few  miles  off  the  shore  of  Cape  Hatteras  are  the  justly  dreaded 
Diamond  Shoals,  on  which  futile  attempts  have  been  made  to  erect  a 
lighthouse.  Something  over  a  decade  ago  the  contract  was  let  to  a  large 
and  experienced  contracting  firm  in  this  city  for  the  sinking  of  a  huge 
caisson  into  the  sandy  bed  of  the  shore  upon  which  to  carry  the  proposed 
structure.  The  caisson,  however,  was  wrecked  and  the  failure  seems  to 
have  discouraged  any  further  effort.  It  would  seem  as  though  the  only 
practicable  way  to  protect  shipping  is  to  moor  a  lightship  above  the  shoals 
and  this  has  been  attempted*  The  last  vessel  to  be  placed  there  was 
recently  torn  from  its  moorings  during  a  heavy  gale,  and  it  became 
evident  that  a  ship  of  special  design  was  necessary  to  meet  the  exceedingly 
trying  local  conditions.  Such  a  vessel  has  been  designed  and  is  now 
Hearing  completion  at  the  yards  of  the  Fore  River  Engine  Companyj  of 
Massachusetts.  She  will  be  steam-propelled  and  electric -Ugh  ted,  and 
when  completed  she  will  be  one  of  the  first,  if  not  the  only  one*  of  her 
kind  ever  launched.  The  government  contract  calls  for  a  vesssel  112  feet 
between  perpendiculars,  with  a  molded  beam  of  J8  feet  6  inches,  and  a 
depth  of  14  f«e!  10?^  inches  measured  from  the  main  deck  beams  to  the 
top  of  the  keel  amidships. 

The  vessel  will  have  three  decks,  the  main  and  spar  decks  running  full 
length  of  the  ship,  while  the  lower  deck  is  broken  by  the  forward  coal- 
bunker  and  the  after  bulkhead  of  the  engine*room.  The  hull  will  he 
divided  by  water-tight  steel  bulkheads  into  five  compartments,  and  the 
quarters  and  storerooms  are  so  arranged  as  to  meet  all  requirements  of 
safety  and  comfort.  The  dynamos  and  engines  for  the  electric-light  plant 
will  be  located  on  the  main  deck,  as  shown,  and  within  the  engine  and 
boiler  casing.  The  accommodations  for  the  crew  are  forward  on  the 
main  deck.  There  will  be  two  hollow  steel  masts,  through  which  the 
wiring  for  the  masthead  flashlights  is  to  run.  These  lights,  three  in 
number  on  each  mast,  are  to  be  adapted  for  electricity  or  for  oil  lamps. 
The  cluster  mast  headlights  will  he  59  f^ct  above  the  water-line,  the 
measurement  being  taken  from  the  12- foot  water-line  to  the  focus  of  the 
lamps. 

The  electric  plant  will  be  driven  by  two  non -con  den  sing,  double-cylinder 
engine i>  running  under  a  steam  pressure  of  80  pounds  to  the  square  inch. 
The  vessel  will  be  lighted  by  eighty  ifr-can  die -power  loo-volt  lamps. 
which  will  be  placed  where  necessary  throughout  the  ship.  The  mast- 
head cluster  will  consist  of  six  ioo-candle*power  lOO-volt  lamps,  and  these 
lights  will  be  controlled  by  an  automatic  flashing  device.  It  is  driven 
by  means  of  a  belt  from  the  dynamo  shaft,  and  a  worm  and  worm-wheel 
which  serve  to  give  the  proper  rotary  speed  to  a  circuit-breaker.  The 
lightship  will  he  propelled  by  an  inverted,  surface-condensing,  single- 
eylinder  engine  of  250  indicated  horse^power,  with  a  cylinder  23  inches 
in  diameter  by  22-inch  stroke,  driving  a  cast-iron  propeller  7  feet  j  inches 
in  diameter.  Steam  will  he  supplied  by  two  straight,  cylindrical,  tubular 
boilers,  g  feet  by  16  feet  jVi  inches,  with  a  working  pressure  of  100 
pounds  to  the  square  inch.    The  deck  Citings  of  the  vessel  are  flush>  with 
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SL  view  to  presenting  as  little  surface  as  possible  to  the  action  of  winS 
and  water. 

When  No,  72  is  on  her  station  off  the  treacherous  Hatteras  shoals  her 
inoonng  tackle  will  consist  o(  a  heavy  mushroom  anchor,  shackled  to  $. 
chain  which  leads  through  the  mam  hawser  hole  in  the  stem  of  the  ship 
to  a  steam  windlass.  In  addition  to  this  mooring  tackle,  the  vessel  will 
have  a  2000-pound  harbor  anchor,  a  kedge  weighing  340  pounds  and  tao 
fathoms  of  iK-inch  5tud-ltnk  chain,  with  a  breaking  5trength  ol  79- too 
pounds.  Amidships,  on  cither  beam>  will  be  swung  two  whale-boats  of 
about  26  feet  length  and  6  feet  beam. 

The  spar  deck  is  protected  by  a  gradually  rising  steel  waist*  which 
starts  flush  a  tittle  forward  of  abreast  the  foremast,  fiaring  somewbat  at 
the  knightheads  until  at  the  stem  proper  it  has  a  depth  of  5  feet.  In 
addition  to  the  steam  whistle,  the  lightship  is  provided  with  a  steam 
siren  svhich  is  iitted  just  forward  of  the  smokestack  for  use  In  thick  and 
foggy  weather. — Scifntifk  AmeHcmt. 


THE  IMPERIAL  JAPANESE  BATTLESHIP  ASAHL 

Although  she  differs  considerably  from  the  Shikishima  in  appearance, 
the  Asahi  is  practically  a  sister  ship,  the  sole  points  of  difference  being 
(i)  funnels;  (2)  distribution  of  the  254- pounders;  {3)  absence  of  a  bow 
torpedo-tube;  and  (4)  mounting  of  the  big  guns.  There  are.  of  course, 
certain  minor  structiaral  differences*--such,  for  instance,  as  the  fact  that  the 
Asahi  has  a  slightly  larger  ward-room*  and  that  this  ward- room  is  a 
trifie  further  aft— but,  generally  speaking,  for  fighting  purposes  they  are 
identical  save  for  the  points  of  difference  noted  above.  There  are  unseen 
differences  of  detail  also,  such  as  the  thickness  of  the  armor  deck,  but 
none  of  these  affect  the  fighting  value.  There  is  a  difference,  too»  in  the 
coal  carried,  but  coal  capacity  does  not  show  to  the  eye. 

Tlie  details  of  the  Asahi.  with  those  of  the  Shikishima  and  the  British 
Formidable,  are  as  follows: 
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There  h  some  doubt  about  the  Asahi's  coaL  1400  tons  may  be  the 
maximum  and  700  the  normal*  Japanese  ships  do  not  need  to  carry 
much  coaK  being  designed  to  operate  in  waters  where  friendly  coal  sta- 
tions are  numerous.  True,  ships  thus  kept  short  are  likely  to  be  out  of 
action  because  they  are  coaling;  about  once  a  week,  but  on  the  other  hand, 
as  they  get  two  extra  6-inch  qujck-firers.  and  four  12-pounders  for  this 
sacrifice*  they  are  rather  envied  by  our  naval  officers.  After  all,  the 
primary  duty  of  a  battleship  is  to  hit  the  enemy  hard,  and  an  extra  6-inch 
in  the  broadside  is  no  mean  advantage.  There  are  other  incidental  ad- 
vantages loo — a  single  6-inch  shell  would  put  all  the  eight  12-pounders 
out  of  action  on  the  tipper  deck  of  the  Formidable,  while,  thanks  to  the 
casemates  acting  as  screens,  the  Asahi  could  only  lose  two  of  her  j-inch 
by  a  single  shelL  In  the  placing  of  her  3-itich  guns  she  is  altogether 
better  off  than  the  Formidable,  as  a  comparison  of  the  plans  will  indicate, 
the  sole  point  in  which  the  British  ship  is  better  off  being  the  four  guns 
carried  on  the  matn  deck  forward-  The  Formidable  can  fight  all  these  on  the 
broadsides,  it  is  doubtful  if  the  Asahi  could,  because  of  the  blast  from  the 
big  guns  firing  above  them.  But  per  cmttra  she  has  her  other  3-inch  quick- 
firers  much  better  placed;  they  are  more  distributed.  The  positions  of 
these  are:  Four  on  the  main  deck  forward;  four  on  the  main  deck  aft; 
four  on  the  upper  deck  amidships;  two  on  top  of  the  forward  upper  deck 
casemates;  two  beside  the  fore  conning-tower;  and  four  beside  the  after 
conning-tower;  a  total  of  twenty.  Those  of  the  Shikishima  are  placed  in 
exactly  the  ^me  fashion.  Those  of  the  Formidabte  are:  Four  on  main 
deck  forward  (extreme  bow):  four  on  main  deck  aft;  and  eight  on  upper 
4eck  amidships;  a  total  of  sixteen.  Three  units  instead  of  six;  or,  to  put 
it  another  way,  work  for  only  three  shells  instead  of  six  shells.  The 
Asahi  is  an  improvement  on  the  Shikishima  tn  the  matter  of  the  2^* 
pounders,  a  very  small  detaiL  In  the  Shikishima  these  are  grouped  on 
top  of  the  amidship  upper  casemates;  in  the  Asahi  only  two  are  over 
these  casemates,  the  other  four  being  distributed,  a  couple  on  each  bridge. 
Two  theories  are  at  work  here,  and  it  will  need  a  war  to  say  which  is  the 
better  In  the  Shikishima  it  is  easy  to  concentrate  three  254-poundcr3 
on  a  single  torpedo-boat  or  portion  of  a  big  enemy,  while,  as  a  price  for 
this^  they  are  at  the  mercy  of  a  single  shelL  Those  of  the  Asahi  are  not 
thus  at  the  mercy  of  one  shell,  but  it  will  be  far  less  easy  to  concentrate 
them. 

The  next  point  of  difference  between  the  Shikishima  and  the  Asahi  is 
that  the  former  carries  a  bow  above-water  torpedo-tube,  with  6-inch  Har- 
vey nickel  protection  to  it,  This  lube,  similarly  protected,  is  in  the  Fuji. 
Yashima,  Asama.  Tokiwa  and  Yakumo.  After  some  experiments  and 
practice  the  Japanese  authorities  decided  that  this  tube  was  of  no  use 
practically,  and  decreed  its  abolition.  That  of  the  Shikishima  had«  how- 
eYer^  already  been  built  in.  so  this  ship  has  it.  It  is  absent  also  on  the 
Hat^use,  a  sister^  and  in  the  Iwate  and  Id^umo. 

Under  certain  circumstances  such  a  tube  might  be  of  great  use  in  action: 

rior  instance,  approaching  an  enemy   who   presented  his  broadside  while 
the  ship  possessing  the  tube  wished  to  make  a  feint  to  ram.     But  to  use 

J  it.  it  would  be  necessary  to  slow  down  or  reverse  engines— both  things 

that  might  be  awkward  to  do  in  an  action.    Still  the  real  objection  does 

iot  lie  there,  so  much  as  in  the  trouble  with  sea  that  a  bow  tube  causes. 

iow  gttns,  even  high  up»  are  always  liable  to  get  '*  washed  out,"  a  bow 
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torpedo-lube  is  still  more  likely  to  be  so.     In  addition  to  this,  tt  rai^ 
an  unnecessarily  large  bow  wave. 

In  comparison  with  the  Formidable,  the  Asahi  and  Shikishima  ha\*e, 
beside  the  6'inch  and  3'inch  guns,  other  points  of  distinct  diffeTente. 
They  have:  (i)  Complete  instead  of  partial  belts;  U)  6-inch  instead  of  9- 
inch  armor  protecting  the  lower  deck:  (j)  much  higher  barbettes;  and  (4) 
quite  differently  shaped  hoods  to  the  big  guns. 

Of  these  differences  the  armor  one  is  of  no  immediate  moment  at 
present  The  Asahi,  in  the  matter  of  armor,  is  practically  a  Majestic  with 
3  inches  stripped  off  the  lower  deck  amidships  and  disposed  on  the  ends 
plus  some  extra  armor  paid  for  In  the  weight  of  coal  carried.  Now*  the 
6-inch  lower  deck  armor  of  the  Asahi  is  proof  against  any  6-inch  pro^ 
jectile  at  any  range;  and  though  a  steel-pointed  g*2'inch  common  shell 
has  been  through  6-inch  Harvey  nickeJ  at  Whale  Island,  this  is  probably 
an  isolated  proving-gronnd  case,  and  nothing  but  an  armor-piercing  shell 
of  large  caliber  is  ever  likely  to  get  through  such  armor  in  actual  warfare; 
and  it  is  at  least  doubtful  whether  such  a  sheit  would  do  more  harm 
than  a  solid  shot,  and  against  a  12-inch  solid  shot  9-inch  armor  is  no 
more  protection  than  6*inch.  In  either  case  the  shot  will  go  through  and 
dance  about  inside*  and  it  is  this  '*  dancing  about  **  that  makes  shot 
dangerous,  and  all  armor  save  tbe  very  best  a  snare  and  a  delusion  so  far 
as  solid  projectites  are  concerned.  However*  medium  armor  is  impera- 
tively needed  to  keep  off  shells,  for  it  is  good-hye  to  any  ship  inside  of 
which  a  big  common  shell  is  comfortably  planted.  The  Admiral  class,  for 
instance,  would  do  no  more  figbting  once  a  big  common  shell  got  them 
amidships. 

As  for  the  complete  belt*  the  Formidable,  of  course,  has  something  on 
the  how^  and  this  may  be  considered  proof  against  6-inch  shell  in  action, 
save  at  short  range.  It  is,  at  any  rate^  proof  against  the  deadly  little 
shell  from  12-pounders  and  the  like.  As  for  any  6-inch  shot^well,  very 
few  6-inch  shot  are  carried  in  any  ship,  and  holes  made  by  them  are  easily 
plugged. 

The  real  gain  of  the  Asahi  is  the  extra  gun  power*  but  since  it  is  held 
essential  that  British  ships  shall  have  a  large  coa!  supply*  it  is  useless  to 
decry  the  Formidable  over  the  two  missing  6-inch  guns.  The  defect  of 
the  Formidable,  and  one  that  might  have  been  remedied,  is  the  position 
of  the  TS'pounders.  These  could  and  should  have  been  either  more  dis- 
tributed* or  else  placed  right  up  above  everything  and  clear  of  everything, 
much  as  the  French  place  their  4-inch  quick-firers.  Such  a  gun  is  ex- 
tremely unlikely  to  be  actually  hit.  w^hereas  if  it  is  crowded  about  with 
bulwarks*  boats,  and  so  on,  a  shell  coming  anywhere  near  is  hound  to 
burst  with  devastating  effect. 

In  appearance  it  is  difficult  to  tell  the  Asahi  from  our  Can  opus  class, 
save  for  color.  A  critical  eye  could  delect  the  much  higher  barbettes  of 
the  Japanese  vessel  and  their  different  shape,  but  that  is  about  all*  for  the 
extra  casemate  would  hardly  be  visible  at  any  appreciable  distance*  Like 
the  Canopus  class,  the  Asahi  has  the  huge  after  funnel,  and  the  resem- 
blance is  increased  by  the  taiitness  of  her  mastj..  The  sign  manual  of  a 
British  man-of-war  is  the  take  forward  of  the  top  masts,  in  the  smartest 
Channel  fleet  ships  this  is  most  noticeable:  but  the  Asahi  also  is  taut* 

The  Asahi  has  a  slight  sheer  forward*  like  all  our  new^  ships*  in  conse- 
quence of  which^  though  both  pairs  of  guns  are  at  the  same  height  above 
the  water,  the  after  barbette  looks  a  good  deal  higher  than  the  fore  one 
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The  shields  are  peculir.r — sloping  fronts  but  straight  sides.  The  British 
pattern  slopes  all  ro\3nd»  and  is  generally  more  squat,  and  of  the  two  is 
more  favorably  regarded  afloat.  If  by  any  off-chance  a  big  shot  hit  the 
side  of  the  Asahi  shield  it  would  get  through,  from  the  inclined  sides  of 
the  British  pattern  it  would  rebound  at  any  range.  Howevt^n  ^  shot  is 
very  unlikely  to  hit  the  sides  of  the  shield,  and  probably  the  mere  shock 
of  a  big  projectile  would  eflfectually  displace  everything  and  put  the  turret 
out  of  action.  Wherever  a  big  projectile  hits  it  must  do  some  harm. 
whether  il  gets  through  or  not,  and  the  old  American  idea  of  battering 
in  preference  to  penetration  is  not  so  unsound  as  many  folk  arc  now 
disposed  to  regard  it.  Especially  must  this  be  so  with  certain  foreign- 
built  ships — ^thc  least  little  thing  wrong  and  the  colossal  blow  will  find 
it  out. 

The  guns  and  mountings  of  the  Asahi  are  from  Elswick.  They  embody 
some  slight  improvements  upon  tho^e  of  the  Sbikishimat  but  are  on 
exactly  the  same  general  principle.  The  12-inch  can  easily  do  a  round  a 
minute,  and  should  be  able  to  do  a  round  every  two  minutes  m  action. 
The  rate  of  the  i2.S-inch  Canet  gun  at  Yalu  was  one  round  per  sixty 
minuter,  but  there  were  special  circumstances  involved.  Still  there  is  no 
doubt  that  big  guns  have  made  enormous  strides  towards  quick^fire  in 
the  last  year  or  two.  and  two  of  the  Asahi  or  Formidable  12-inch  are 
equal  to  three  of  those  in  the  Majestic  probably. 

The  Asahi  is  fitted  with  the  Barr  and  Stroud  transmitters*  each  case- 
tuate  having  an  indicator,  in  English  and  Japanese,  to  give  the  range 
automatically  from  the  conning-tower.  The  official  British  view  is 
against  these  transmitters,  on  the  ground  that  action  will  derange  them; 
but  there  is  no  getting  away  from  the  fact  that,  even  sOj  till  deranged 
they  will  be  exceedingly  useful.  Our  methods  of  passing  the  range  are 
cumbersome^  and,  in  addition,  by  the  time  it  is  passed  it  has  probably 
altered.  Moreover,  gunnery  is  not  so  much  a  matter  of  good  shooting 
as  knowing  the  range;  the  wrong  range  given  accounts  for  most  misses, 
at  any  rate  in  the  British  navy.  * 

All  the  hoists  in  the  Asahi  are  electrical,  with  auxiliary  hand>power  in 
case  of  need, — Tkf  Engineer. 


JAPANESE  TORPEDO-BOAT  DESTROYERS. 

Length,  210  feet;  beam,  19  feet  6  inches;  draft,  7  feet;  engines,  5700 
L  H.  R;  speed,  30  knots. 

Six  of  these  vessels  are  of  steel  throughout,  building  at  Thornycroft's 
Works. 

The  propelling  machinery  consists  of  two  complete  sets  of  engines  of 
the  type  invented  and  patented  by  Mr.  Thorny  croft,  driving  twin-screw 
propellers,  each  set  having  one  high-pressuret  one  intermediate  and  two 
low-pressure  cy Under s^  supported  on  steel  columns  somewhat  out  of  the 
perpendicular,  and  so  arranged  that  the  thrusts  of  the  rods  simultaneously 
act  on  the  cranks  from  opposite  directions,  in  order  to  obviate  vibration 
in  working*  In  addition  to  the  propelling  machinery  with  condensers, 
circulating  pumps  and  engines,  air  and  feed  pumps,  there  are  fitted  the 
blowing  engines,  steam  steering  engine,  air-compressing  machinery,  elec- 
tric-light machinery,  and  distilling  machinery.  Three  of  Mr  Thorny- 
croft's patent  water-tube  boilers  are  fitted  in  each  vessel,  which  give  ample 
fteam,  and  are  remarkably   efficient    in   respect  of  its  rapid   generation. 


390 


PROFESSIONAL    NOTES. 


Th^se  boilers  are  fitted  rcspeclivety  with  automatic  feed  regtilatms  gear. 
whtcb  regulateB  ibe  supply  of  Feed  water  (a  steet  float  fitted  in  the  upper 
barrel  of  the  boiler  automattcaHy  opening  or  closing  the  valve  througb 
which  tbe  boiler  is  filled).  Each  boHer  is  capable  of  being  worked  tode- 
pendent]y»  and  adapted  for  a  working  pressure  of  220  pounds  per  sQuaie 
inch.  Tbe  armameni:  of  each  vessel  consists  of  one  l2*pounder  40-caUber 
quick-firing  gun,  and  five  S7-miJlimeter  quick-firing  guns*  also  torpedo 
gear,  consisting  of  two  revolving  tubes  placed  on  deck  aftr  arranged  for 
discharging  18-inch  Whitehead  torpedoes. 

The  full  complement  of  each  vessel  of  all  ranks  is  54  men,  and  the 
accommodation  provided  for  them  is:  One  commander's  cabin,  ooe  ward- 
room, two  petty  officers'  cabins,  three  compartments  for  crew* 

Tbe  SJK  Yarrow  boats  are  10  feet  longer^  I  foot  more  beam»  and  about 
I  knot  more  speed  than  the  shovt.—Engifiteimg. 


JAPANESE  FIRST-CLASS  TORPEDO-BOATS, 

The  Japanese  government*  having  determined  to  increase  their  torpedo* 

boat  ilolilla^  after  considering  the  various  designs  submitted,  decided  upon 
adopting  the  one  proposed  by  Yarrow  ^  Co.,  LLmited,  and  they  placed 
an  order  for  lo  first-class  torpedo-boats  with  this  firm  last  year.  These 
vessels  are  152  feet  6  inches  in  length  by  15  feet  3  inches  beam.  They  are 
single-screw  boats.  Tbe  contract  speed  is  *'  not  less  than  27  knots  with  a 
ao-ton  load,"  and  a  probable  speed  of  25  knots  with  the  full  load  of  44 
tons. 

The  vessels  are  built  of  mild  steel,  each  being  divided  into  ten  com- 
partments, which  compartments  are  devoted  to  tbe  machinery  and  crew 
space,  as  customary  in  this  class  of  vessel,  there  now  being  little  difference 
in  the  system  adopted  by  various  naval  powers  as  regards  the  distribution 
of  the  load.    The  turtle  deck  extends  from  the  bow  for  some  length  aft. 

There  are  two  bolters  of  tbe  Yarrow  straight-tube  type,  designed  for 
a  working  pressure  of  220  pounds  per  square  Inch,  and  capable  of  supply- 
ing steam  for  2000  indicated  horse^power.  with  an  air  pressure  in  the 
stokehold  of  about  1%  inches.  The  main  propelling  engines  are  of  the 
three-cylinder*  triple-ejcpansion  type,  balanced  on  the  Yarrow  system*  to 
minimize  the  vibration.  The  cylinders  are  18  Inches^  26  inches  and  39^ 
inches  In  diameter,  with  a  stroke  of  18  inches,  and  designed  to  run  up  to 
400  revolutions  per  minute. 

The  vessels  are  lighted  throughout  by  electricity. 

The  coal-bunkers  hold  3^  tons*  which  is  sufficient  to  take  a  vessel  of 
this  size  across  the  Atlantic,  two  sister  ships  having  navigated  from 
London  to  Valparaiso. 

The  armament  consists  of  one  14-Inch  Whitehead  torpedo-tube  buill 
into  the  bow  above  the  water;  one  revolving  torpedo-tube  on  deck, 
about  one-third  of  the  length  of  the  vessel  aft  of  the  stem.  This  tube 
revolves  about  an  axis  in  the  middle  line  of  the  boat*  so  that  the  tube 
can  be  discharged  over  either  side.  A  similar  r4-inch  torpedo-tube  is 
provided  aft.  There  is  a  water-tight  torpedo-room  under  the  forward 
crjpw  space  suitable  for  carrying  three  reserve  torpedo  bodies,  the  war- 
heads being  stowed  in  a  separate  magazine.  The  reserve  torpedoes  are 
lifted  either  direct  to  the  bow  tube  or  transferred  on  a  small  trolley  along 
a  tramway  on  the  deck  arranged  in  such  a  way  that  the  torpedo  can  be 
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placed  in  either  of  the  central  tubes.  There  is  a  2l^-poundcr  quick-firing 
gun  right  ail  witli  an  almost  all-roatid  radius  of  fire. 

The  searchlight  is  placed  oti  the  conning-tower 

Although  the  armament  above  described  was  adopted  after  careful  con- 
sideration by  the  Japanese  authorities,  it  is  by  no  means  the  limit  for  a 
vessel  of  this  class,  a  much  heavier  armament  having  been  carried  on  five 
similar  boats  recently  constructed  by  Messrs,  Yarrow  fit  Co.,  for  the 
Austrian  navy,  i.  ?.,  two  i8-inch  Whitehead  torpedo-tubes^  one  on  each 
gunwale  abaft  the  conning-tower  forward,  and  one  i8-inch  torpedo-tube 
aft,  two  reserve  torpedoes  iit  the  torpedo-room,  and  two  47-miUimeter 
qutck-1irtt)g  gun  St  one  on  each  side  of  the  conning- tower — Engineeirng. 


There  was  launched  on  March  39,  from  the  Elswick  Shipyard  of  Sir 
W,  G.  Armstrong,  Whitworth  &  Co.,  the  Japanese  first-class  armored 
cniiser  Iwate.  The  Iwate  is  a  sister  ship  of  the  Asama,  which  was 
launched  from  the  same  yard  some  time  ago.  The  principal  dimensions 
of  the  vessel  are:  Length  between  perpendiculars^  400  feel;  breadth,  68 
feet  6  inches;  depth,  41  feet;  draft,  24  feet  3  inches;  displacement,  9750 
tons*  The  armament  consists  of  four  8-inch  breech*loading  guns  twin 
mounted  in  barbettes:  fourteen  6-inch  quick-firtng  guns  in  10- inch  case- 
mates, six  on  the  main  deck  and  four  on  the  upper  deck,  the  remaining 
four  being  on  the  upper  deck  protected  by  shields;  twelve  12-pounder 
quick-firing  guns;  and  eight  2^-pounder  quick-firing  guns.  There  are 
four  submerged  torpedo* tubes,  two  forward  and  two  aft.  The  vessel  has 
a  complete  water-line  belt  of  Harveyed  nickel-steel  armor,  7  itiches  thick, 
amidships  and  reduced  at  the  ends.  Above  this  there  is  a  citadel  of  5-inch 
Harveyed  ntckel-stcel  armor  enclosing  the  bases  of  the  barbettes  and 
carried  from  the  top  of  the  water-line  belt  to  the  main  deck.  The  bar- 
bettes are  of  Harveyed  nickel*stcel  6  inches  thick.  The  casemates  are  of 
nickel-steel  6  inches  thick.  The  conning-tower  ts  Harveyed  nickel-steel 
14  inches  thick.  The  machinery  is  of  the  twin-screw  vertical  triple- 
expansion  tj'pe,  and  is  to  develop  14.500  indicated  horse-power.  The 
speed  guaranteed  is  20f^  knots,  and  the  boilers  are  of  the  Belleville  latest 
type.  The  vessel  has  a  bunker  capacity  for  about  1600  tons  of  coal 
Accommodation  is  provided  for  an  admiral,  52  officers,  and  430  petty 
officers  and  mcn.^ — Engineering. 


SHIPS'  ARMOR. 

Lord  Hopetoun  says  that  two  courses  are  open  to  the  govemment, 
**  Either  10  extend  by  means  of  orders  guaranteed  over  a  series  of  years, 
the  number  of  firms  capable  of  supplying  armor-plate;  or  for  the  state 
itself  to  undertake  its  manufacture  "  He  goes  on  to  say  that  "*  the  latter 
course  i&  open  to  serious  objections/'  an  opinion  to  wrhich  nearly  all  who 
have  studied  the  subject  will  subscribe;  and  we  think  that  had  Lord 
Hopetoun  realized  how  very  serious  the  objections  are,  he  would  hardly 
have  put  forward  the  proposal  of  a  state  armor  factory,  even  as  a  remotely 
postible  alternative;  so  long,  that  is,  as  there  are  private  makers  willing 
to  lay  down  the  plant  needed  for  any  possible  need  of  the  fleet. 

Ouf  Admiratty  investigated  thts  question  of  state  supply  many  years 
affo  and  decided  in  favor  of  private  manufacture. 
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It  will  be  inlerestiog  to  look  abroad  and  see  what  has  been  don^  in 
counlries  where  the  possibilities  of  private  supply  are  far  below  our  own. 
The  question  was  well  considered  in  the  United  States  three  or  four  y^M% 
ago;  for,  as  is  well  known,  the  American  govarnment  authorities  have 
had  a  good  deal  of  trouble  in  getting  their  armor  supplies,  and,  indeed, 
recently  came  to  a  complete  deadlock. 

In  the  official  report  of  the  Chief  of  the  (United  States)  Bureau  of 
Ordnance  for  iSqy.  the  question  is  dealt  with  very  completely,  and  the 
opinion  is  definitely  ejtprcssed  '*  that  the  (United  States)  government  can 
purchase  armor  more  cheaply  than  it  can  manuiacture  it/*  The  Ordnance 
Bureau  rightly  regarded  *'  the  making  of  armor  as  a  proper  adjunct  to  a 
great  commercial  steel  plant.  .  ,  .  Should  the  department  acquire  a  plant 
of  its  own,  the  chances  are  that  it  would  be  at  a  great  cost,  and  that  it 
would  lie  idle  a  large  part  of  the  time,  and  thus  suffer  deterioration,  and 
that  the  expense  and  difficulty  of  operating  it  when  needed  would  more 
than  offset  any  advantage  gained  by  such  ownership." 

In  a  publicataion  issued  by  the  American  Iron  and  Steel  Association,  it 
is  stated  that  "  every  naval  power  of  Europe  has.  at  different  periods  since 
the  advent  of  the  armor-clad  ship*  contemplated  government  manufacture 
of  armor.  The  government  factory  erected  by  the  Russian  govern  mem 
near  St.  Petersburg  is,  we  bcheve,  the  only  establishment  of  the  kind 
belonging  to  any  naval  power*  The  plant  is  said  to  be  still  incomplete^ 
and  has  cost  from  four  to  five  millions  sterling.  Il  is  conceded  that  armor 
can  never  be  made  there  at  as  low  a  price  as  it  could  be  purchased  from 
abroad;  a  statement  no  one  will  be  likely  to  question/*  The  measure  was, 
however,  but  a  part  of  a  policy  that  the  Russians  have  always  pursued; 
namely,  !o  make  the  nation  as  self*contained  as  possible  in  regard  to 
warUke  supplies.  As  a  matter  of  fact,  the  Russians  are  still  large  cus- 
tomers to  foreign  armor-plate  makers,  the  American  makers  having 
profited  largely  by  their  custom,  and  the  vast  expense  of  the  Kolpino 
factory  is  excused  on  the  score  of  it  being  a  reserve  establishment  to  be 
brought  into  play  upon  the  outbreak  of  war  when  foreign  supplies  might 
be  cut  off.  The  explanation  is  somewhat  lame.  The  nation  that  trusts  to 
laying  down  ships  and  making  armor  when  war  has  been  declared,  would 
be  pursuing  a  course  far  more  foolish  than  the  shrewd  Russians  are  likely 
to  contemplate.  The  real  point  of  interest  for  us  at  present  is  whether 
the  Russians  might  not  have  better  encouraged  home  industry  and 
strengthened  the  military  resources  of  the  country  more  effectually  al  the 
same  time  by  spending  an  equivalent,  or  a  far  smaller  sum,  in  gt^^ran teeing 
a  continuance  of  orders  to  private  firms* 

Some  interesting  figures  relating  to  the  assumed  cost  of  an  armor*plate 
factory  were  given  in  a  letter  of  the  Secretary  of  the  United  States  Navy 
in  i8q7,  quoting  the  opinion  o(  the  Chief  of  the  Bureau  of  Ordnance. 
The  sum  of  30O1OO0/.  had  been  estimated  as  the  price  of  a  plant  needed 
for  the  purpose.  This  is  described  as  **  quite  inadequate  *' ;  and  the 
obvious  fact  is  pointed  out  that  a  plant  for  armor-making  must  comprise 
a  steel-making  equipment  also.  To  obtain  the  necessary  stock  of  ma- 
terial for  working  on  a  large  scale,  and  for  the  unavoidable  experimental 
work  in  the  beginning,  6oo,000l.  would  be  required.  The  Carnegie  armor 
plant  was  at  that  time  said  to  have  cost  that  amount,  and  it  has  increased 
since  then. 
This  country,  however,  stands  on  quite  a  different  basis  to  either  the 
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States  or  Russia,  but  whatever  arguments  are  to  be  advanced  in 
^of  private  manufacture  witli  those,  or,  indeed,  any  other  nations,  are 
of  considerably  more  weight  in  regard  to  Great  Britain,  We  are  far 
from  agreeing  with  those  perhaps  somewhat  short-sighted  enthusiasts  who 
say  **  the  navy  must  have  the  very  best  o!  everything,  no  matter  what  it 
cost";  for  cost  is  necessarily  a  very  ruling  factor,  not  only  in  a  naval 
programme^  but  in  the  design  of  ships.  In  this  case,  however,  cost  is  a 
iJiinoT  consideration,  and  if  private  makers  were  not  to  be  trusted  to 
make  the  best  kind  of  armor,  we  would  be  prepared  to  advocate  con- 
siderabte  pecuniary  sacrifice.  There  is,  however,  hardly  a  shadow  of 
doubt  that  the  result  would  be  quite  in  the  opposite  direction.  No  doubt 
a  government  factory  would  produce  in  a  leisurely  manner  excellent 
armor  of  ten  or  fifteen  years'  antiquity,  and  we  should  see  the  private 
firms  of  the  country  supplying  plates  for  foreign  ships  that  would  be  far 
more  resistant  to  shot  and  shell  than  those  being  placed  on  the  sides  of 
the  ships  of  the  Royal  navy. 

We  say  we  should  see  our  private  firms  supplying  armor  to  foreign 
povftTB,  but  the  statement  needs  perhaps  some  consideration.  Some  of 
the  foreign  powers  are  making  very  rapid  strides  not  only  in  armor-plate 
making,  but  in  other  branches  of  steel  manufacture.  England  once  held 
the  palm  in  this  field  both  for  inventive  ingenuity  and  boldness  in  carry- 
ing inventions  to  a  practical  issue.  That  former  activity  has  placed  us 
in  the  position  we  yet  occupy  in  this  field.  But  we  are*  it  must  be 
confessed,  somewhat  trading  on  the  past,  and  no  longer  hold  our  old 
undisputed  supremacy.  Compound  armor  was  an  English  invention;  it 
inaugurated  the  principle  upon  which  all  modern  armor  is  made,  of  a 
hard  and,  therefore,  comparatively  brittle  face  to  resist  penetration,  in 
conjunction  with  a  tough  and  softer  backing  to  hold  the  mass  together 
and  prevent  breaking  up.  Since  then,  however,  further  advances  have 
been  due  to  the  inventors  of  other  countries,  and  our  armor-plate  firms 
have  been  dependent  on  their  labors.  The  Harvey  process  came  to  us 
from  America,  and  now  we  have  the  further  improvement  introduced  by 
Krupp. 

It  may  be  said  that  this  being  the  case,  there  is  little  reason  for  en- 
couraging the  private  firms.  They  have  not  made  advances,  therefore  a 
government  department  could  not  be  more  stationary;  for,  of  course,  no 
one  expects  government  factories  to  inaugurate  improvement.  That 
would  be  mortgaging  the  future,  and,  as  a  matter  of  fact,  the  English 
makers  have  made  improvements,  though  they  have  not  of  late  effected  a 
quite  new  departure^  But,  beyond  this,  that  notable  advances  have  been 
made  abroad  is  a  very  cogent  reason  why  a  government  factory  should 
Dot  be  trusted  with  the  supply  of  armor  Governments  are  influenoed 
by  political  considerations,  and  for  a  public  department  to  adopt  a  fordgn 
invention  is  to  bring  down  on  it  an  amount  of  hostile  criticism  which 
few  governments  would  be  courageous  enough  to  withstand. 

We  have  had  notable  instances  of  this  in  the  past:  but  to  those  who  arc 
icquatnted  with  the  manner  in  which  government  factories  are  managed, 
it  needs  no  recital  of  examples  to  show  that  they  move  out  of  established 
grooves  only  under  the  influence  of  great  external  pressure.  With  the 
incentive  towards  gain,  the  proprietors  of  private  works  are  ready  to 
adopt  suggestions  that  will  place  them  ahead  of  their  rivals:  and.  there- 
fore, putting  aside  the  labors  of  the  proprietors  of  the  establishment 
thcfnselves,  a  member  of  the  staff,  or  an  outside  person,  bringing  forward 
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a  prom^jng  suggestion.  Is  eagerly  welcomed;  that  is.  oi  course,  supposini 
there  is  sufficient  competition,  as  there  always  shouJd  be,  in  the  case 
government   supplies.     On   the  other  hand,    the  energetic   or  ambitioi 
subordinate  in  a.  government  factory  knows  very  well  that  if  he  ha£  bc^J 
ideas  that  will  entail  thought,  hard  work,  and  some  responsibility  in  tbaf] 
working  out  and  adoption,  he  had  better  keep  them  to  himself,  even 
the  jealousy  of  those  over  him  be  left  out  of  account 

There  is  in  England  no  need  for  a  government  armor-ptate  factory. 
The  private  firms  are  quite  willing  to  find  all  the  money  and  etitcrprLse 
needed  for  keeping  up  the  supply,  if  they  are  given  reasonable  encourage* 
ment.  It  is  well  known  that  one  at  least  of  these  firms  made  aw  off< 
some  time  ago  to  the  Admiralty  of  increasing  their  plant  to  any  desired 
extent,  if  they  were  insured  a  continuance  of  orders  for  a  very  moderate 
period  of  time;  an<  other  firms,  we  believe,  were  quite  ready  to  go  on  the 
same  lines.  Whether  it  was  Treasury  obstructiveness,  or  whether  it  was 
some  other  cause,  only  those  in  the  con6dence  of  the  government  could 
state  1  but  at  any  rate  this  reasonable  proposal  was  not  entertained.  Of 
late  we  have  been  doing  better;  Vickers's  have  added  a  third  firm  to  the 
big  Sheffield  armor-plate  makers,  and  Aniistrong's  have  nearly  completed 
a  splendid  new  plant  at  Openshaw.  This  will  enable  the  powerful  north- 
ern firm  to  make  the  protective  plates  for  the  ships  they  build  with  such 
success  at  Elswick.  At  Glasgow,  Bardmore*s  are  also  capable  of  turning 
out  certain  descriptions  of  armor. 

That  these  companies  should  receive  encouragement  is  a  matter  of 
national  importance*  As  we  have  said,  there  arc  foreign  rivals  in  the 
field,  and  it  is,  above  all,  desirable  that  all  fair  encouragement  should  be 
given  to  our  home  makers,  to  enable  them  to  hold  their  own.  A  full 
volume  of  trade  is  the  greatest  source  of  strength  in  the  case  of  a  manm* 
facture  entailing  the  laying  down  of  such  immensely  costly  plant*  and  the 
employment  of  highly  speciati;;ed  and  exceedingly  well-paid  labor.  The 
foreign  trade  we  do  in  ships,  guns,  and,  indeed,  all  war  material  is  one  of 
our  chief  sources  of  military  strength,  and  all  legitimate  encouragement 
should  be  given  by  the  government  to  this  branch  of  industry,  without 
thought  whether  the  things  produced  may  or  may  not  be  turned  against 
us  at  some  future  time. 

We  have  said  that  English  makers  of  armor^plates  have  made  improve- 
ments of  late,  and  this  fact  is  well  brought  out  in  a  paper  read  last  week 
before  the  Royal  United  Service  Institution  by  so  good  an  authority  as 
Captain  Orde- Browne.  He  made  reference  to  the  Krupp  process*  which 
he  says  ''  is  no  doubt  subject  to  variation,  and  since  it  has  been  adopted 
in  this  country,  each  maker  has  improved  and  modified  it/'  As  is  well 
known,  the  English  makers,  as  well  as  the  Americans  and  French,  have 
atl  taken  licenses  from  the  firm  of  Krupp.  In  a  table  given  by  Captain 
Orde- Browne  in  his  paper,  results  of  firing  trials  at  various  plates  made 
on  the  Krupp  system  are  given.  From  these  is  seen  how  notable  has 
been  the  success  of  John  Brown  &  Co,,  the  founder  of  which  firm  made 
the  first  armor-plates  in  this  country,  and  of  the  American  Carnegie 
Company,  These  two  firms,  which  practically  are  equal,  have  a  better 
figure  of  merit  for  their  plates  than  is  credited  even  to  those  made  by 
Krupp. 

The  features  of  the  process  are  secret,  and  the  secret  is  well  kept, 
though  in  so  many  hands.  According  to  Captain  Orde-Browne — 
although  he  speaks  not  without  reservation — the  process  *'  consists  mainly 


■ 


PHOFESSIONAL   NOTES, 


39S 


m  the  use  of  chromium  to  such  an  extent  that  great  brittleness  and  hard* 
ncss  might  be  expected  Sudden  cooUng  is  carried  out  in  a  way  that 
might  be  expected  to  rtiin  the  metal,  but  tbe  result  is  great  toughness. 
It  mu&t  be  understood,  however,  that  nickel  is  also  used,  and  nickel  has 
long  been  known  to  give  toughness  in  a  remarkable  degree.*' — Enginefring, 


THE  NAVY  ESTIMATES, 

The  total  net  estimates  for  the  coming  ye^r  reach  the  imposing  figure  of 
27,522.600/.:  which  is  nearly  a  million  more  than  the  estimates  for  the 
present  year.  We  give  in  the  table  below  an  abstract  of  the  net  estimates 
on  the  different  votes  for  the  present  and  preceding  five  years.  This 
shows  very  clearly  the  growth  of  naval  expenditure.  It  will^  of  course, 
be  understood  that  the  differences  between  gross  and  net  estimates  are 
represented  by  appropriations  in  aid,  and  we  have,  therefore,  not  con- 
sidered it  necessary  to  give  the  gross  estimates  in  our  table. 

The  new  programme  of  shipbuilding  provides  that  there  shall  be  laid 
down  during  the  coming  year  two  battleships,  six  first-class  armored 
cniisers,  one  second-class  cruiser,  two  sloops,  two  light-draft  gunboats^ 
and  two  torpedo-boats.  Of  these*  the  two  battleships,  two  of  the  armored 
cruisers,  the  second-class  cruiser,  and  the  two  sloops,  will  be  built  in  the 
dockyards;  so  that,  putting  aside  the  four  boats,  only  four  cruisers  are 
to  be  given  otit  to  contract.  Considering  the  failure  of  contractors  to 
meet  the  programme,  it  was  to  be  expected,  and.  indeed,  inevitable,  that 
the  major  part  of  the  new  construction  should  be  carried  out  by  govern- 
ment establishments.  On  the  whole  programme,  however,  the  value  of 
work  to  be  done  under  \*otc  8  is  almost  equally  divided  between  the  dock- 
yards and  the  contractors,  the  former  being  allotted  construction  which 
is  to  cost  6,596,000/.,  while  there  is  to  be  spent  on  contract  work  6,329,000/. 
The  full  list  of  ships  that  will  be  in  hand  is  one  of  considerable  magnitude, 
consisting  of  no  (ess  than  77  vessels  of  various  sizes,  of  which  17  are 
battleships  and  20  armored  cruisers  The  other  40  are  made  up  by  one 
fifst*class  protected  cruiser,  two  second-class  protected  cruisers,  one 
third-class  cruiser,  eight  sloops,  two  Ught-draft  gunboats,  four  torpedo- 
boats,  21  torpedo-boat  destroyers,  and  one  Royal  yacht*  The  whole  forms 
a  list  that  would  be  a  respectable  navy  for  most  foreign  powers;  but  it  is 
not  a  ship  too  niany> 

As  will  be  seen  by  our  table,  five  years  ago,  w^hen  the  present  govern- 
ment came  in,  the  total  amount  of  the  navy  estimates  was  18,700,000/, 
The  neJEt  5*ear  there  was  an  advance  of  over  three  millions,  next  year 
about  half  a  million,  the  next  year  nearly  one  and  a  half  million,  the  next 
year— the  present,  2.800*000.  and  for  the  coming  year  the  advance,  as 
stated,  is  not  quite  a  million.  If,  therefore,  we  consider  the  political 
outlook  ol  the  present  moment,  the  estimates  now  brought  forward  are 
certainty  moderate,  unless  those  of  the  past  few  years  have  been  altogether 
e3Ctravagant.  No  one  considers,  excepting  a  few  peace-ai-any-price 
fanatics,  that  the  naval  estimates  have  been  excessive.  Probably  the 
spending  of  these  extra  millions  has  been  the  most  economical  step  the 
fiation  has  ever  taken.  Large  as  is  the  cost  of  a  navy  in  peace,  it  is  a 
trifle  to  that  in  war. 

It  will  be  seen  that  the  largest  increase  in  the  estimates  is  for  personnel, 
the  votes  for  which  absorb  not  far  from  half  the  total  excess.    The  num- 
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bcr  of  officers,  seamen,  boys,  coastguard,  and  royal  marines  for  the  com- 
ing year  are  114*880;  as  compared  to  110,640  of  the  present  year.  With 
the  resources  of  the  country  in  shipbuiMing  and  engine  construction 
employed  to  their  fullest  extent,  the  question  of  manning  such  ships  as 
we  have  naturally  comes  to  the  front.  In  former  years,  when  the  navy 
was  more  the  shuttlecock  of  party  than  at  present,  personnel  received  but 
small  attention  at  the  hands  of  the  parliamentarians  who  ruled  in  the 
councils  of  the  nation.  The  reason  was  that  a  big  programme  of  new 
ships  was  taken  as  the  criterion  of  naval  progress^  no  matter  whether  the 
vessels  were  to  be  manned  and  gunned  or  not.  The  public  are  better 
instructed  now  and  have  learnt  to  look  more  critically  at  the  naval  pro- 
gramtn  c.^ — Enginrtring. 


OUR  NEW  GUNS  AND  AMMUNITION. 

Our  manufacture  of  guns  goes  on  satisfactorily,  especially  that  the  new 
g.a-inch  and  7.s-inch  guns  will  soon  be  completed,  the  former  for  issue, 
the  latter  for  trial;  and  further,  that  the  conversion  of  our  b-inch  guns 
into  quick-firers  will  soon  be  completed  in  all  ships  that  are  considered 
worth  the  expense,  and  for  reserve  batteries  and  drill  ships*  and  that  their 
supply  of  cordite  will  be  complete  at  the  end  of  the  present  year.  This 
IS  fairly  satisfactory.  The  new  guns  are  very  powerful  of  their  type,  rep- 
resenting an  extreme  development  of  length  of  bore  and  high  muzile 
velocity,  and  great  power  of  penetration  through  armor.  Ttiis  type  has 
been  developing  for  many  years.  England  is  well  represented  by  these 
pieces,  and  England  alone  has  actually  in  the  service  any  number  of  guns 
of  wire  construction,  Russia  and  America  having  apparently  ceased  their 
efforts  in  this  direction.  It  will  probably  seem  barbarous  and  retrograde 
to  object  to  the  form  of  development  which  our  new  type  of  guns  have 
taken.  Without  going  so  far  as  this,  we  think  that  w*c  should  guard 
against  being  drawn  into  false  directions.  These  individual  guns  may  be 
needed;  in  fact,  the  7.5-inch  gun  is,  we  think,  a  necessity  in  more  than 
one  way.  That  is  to  say,  not  only  shall  we  soon  need  a  quick-firing 
broadside  gun  of  greater  power  than  our  6-inch  guns,  but  the  piece  must 
be  one  of  somewhat  the  actual  proportions  assigned  to  the  7.5-inch  gun. 
It  must,  in  fact,  have  considerably  greater  penetration  than  the  present 
iS-lnch  gun  if  it  is  to  perforate  6- inch  hard -faced  armor,  while,  at  the  same 
time,  the  w*cight  of  the  projectile  must  be  kept  down  as  much  as  possible 
If  we  are  to  load  and  fire  quickly.  This  shuts  us  up  to  a  small  bore,  and 
the  gun  must  be  a  long  one,  with  high  muzzle  velocity.  We  understand 
that  about  3000  foot-seconds  is  talked  of;  this,  with  a  200-pound  projectile, 
givc$  a  muzzle  energy. of  12,480  foot-tons,  with  a  perforation  through  32 
inches  of  iron*  This  i&  an  enormous  result,  but  we  have  no  hesitation  in 
saying  that  while  the  gun  is  right,  so  far  as  it  can  go,  that  any  one  who 
expects  this  to  be  realized  on  service  will  be  entirely  disappninted.  be- 
cause while  this  velocity  may  be  got  perhaps  with  a  new  gun,  it  will 
rapidly  fall  with  the  range,  and  because  the  bore  of  the  gun  will  very 
loon  wear,  and  thus  the  muzzle  velocity  will  drop  very  considerably, 

Lieut.  Meigs,  of  Bethlehem,  has  recently  raised  the  question  whether 
these  small  bores  with  high  velocities  are  not  an  unprofitable  form  of 
energy,  and  we  arc  forced  to  agree  with  him.  That  is  to  say.  velocity  in 
a  shot  resembles  speed  in  a  ship  in  the  fact  that  we  pay  very  heavily  for 
it  in  more  than  one  way.    On  paper,  such  a  gun  as  this  appears  admirable. 
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Considered  as  a  7.5-inch  piece,  the  results  are,  fndeed  splendid;  but  thii 
way  of  taking  the  calibers  as  the  standard  of  comparison  is  misleadtnn 
The  g«n»  we  arc  told*  will  weigh  17  tons,  and  we  have  always  maintained 
thai  the  weight  of  metaJ  represents  the  capital  invested,  as  it  were,  and 
the  possible  work  is  proportionate  to  it.  The  heaviest  8-inch  gim  of  new 
type  weighs  only  15  tons.  The  old  obsolete  lo-inch  muzzle-loader  weighed 
but  18  tons,  with  a  projectile  of  more  than  double  the  weight  of  that  at  the 
7,S-tnch  gun,  namely,  410  pounds.  The  energy  was  only  5408  foot*tons, 
but  the  same  metal  could  now  be  employed  much  better  with  slow- 
burning  powder,  and  a  much  better  ballistic  result  obtained.  The  com- 
parison of  what  we  have  in  this  new  7.5-inch  gun  with  what  might  be 
got  with  a  larger  projectile,  and  a  muzzle  velocity  of,  perhaps,  2000  foot- 
seconds,  ivould.  be  believe,  show  the  latter  to  be  much  more  profitable 
and  trustworthy,  both  range  and  continued  firing  telling  much  less  against 
the  gun.  We  may  say  at  once  that  the  alternative  is  not  allowable  in 
this  instance,  because  the  larger  projectile  could  not  be  loaded  so  fast  nor 
penetrate  so  much,  and  we  require  all  the  perforating  power  we  can  get; 
33  inches  of  iron  sounds  enormous,  but  this  would  not  mean  more  than 
10  inches  of  Krupp  process  armor  and  an  angle  of  impact  of  30  degreciJ 
h"om  the  direct  line,  and  the  fall  of  velocity  from  wear  of  bore  and  raogei 
would  leave  us  even  less  margin  than  we  could  wish  against  6-inch  Krupp 
armor.  The  fact  is  that  our  guns  must  be  made  with  a  view  to  what  we 
want  them  to  do.  As  we  have  repeatedly  said,  6-inch  bard-faced  steel  is 
a  most  manageable  thickness  of  pi  ale  as  will  be  much  used  in  future. 
The  Colon  and  ships  of  similar  class  have  been  practically  covered  with 
such  armor,  and  clearly  we  must  have  secondary  armaments  capable  of 
perforating  it  even  at  some  sacrifice.  This  condition  does  not  apply  to 
larger  guns.  A  projectile  which  cannot  perforate  the  secondary  parts  of 
an  armor-clad  enemy  is  useless,  but  the  perforation  of  her  belt  is  quite 
another  matter.  A  powerful  armor-piercing  shell  in  the  upper  structure 
might  often  do  more  harm  than  a  shot  perforating  the  belt.  Lieut.  Meigs 
has  recently  been  engaged  in  designing  and  constructing  a  heavy  gun  of 
large  bore — namely*  an  iS-inch  gun — whose  weight  does  not  differ  much 
from  that  of  our  12-inch  wire  gun.  This  piece  would  have  the  advantages 
of  preserving  its  muzzle  velocity,  which  is,  we  believe,  about  jooo  foot- 
seconds  as  to  range,  and  the  bore  would  wear  much  less.  The  bursting 
charge  woyld  he  enormous.  Against  this  we  have  to  put  the  incon- 
veniences of  increased  weight  and  bulk  of  projectiles,  both  in  storage  ajid 
loading.  We  need  to  see  this  interesting  question  practically  worked  out 
to  form  any  real  opinion,  and  our  present  point  is  only  to  emphasiate  the 
fact  that  our  special  needs  as  to  perforation  have  driven  our  guns  to  take 
a  wasteful  form  of  energy,  and  we  should  be  on  the  watch  for  any  opening 
to  take  a  profitable  departure  in  a  new  direction,  the  possibility  of  which 
seems  at  present  confined  to  our  larger  guns,  and  we  should  think  specially 
the  larger  guns  of  our  cruisers. 

The  con%''ersion  of  all  our  secondary  armament  guns  to  quick- fire  action 
is  df  great  importance,  and  a  good  system  of  conversion  having  been 
arrived  at,,  it  is  satisfactory  to  know  that  it  will  be  completely  carried  out 
before  long.  Cordite  is  a  special  element  in  our  system;  it  may  be  ques* 
tioned  if  it  is  very  satisfactory  in  the  face  of  the  tremendous  rate  at  which 
our  guns  wear  out.  A  few  weeks  since,  we  noticed  the  fact  of  our  steel 
being  slightly  softer  than  that  generally  used  on  the  continent.  A  much 
more    important   matter    is    the    nature    of   o«r   powder.    All    smokeless 
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powders  consist  largely  of  guncotton,  ori  which  account  we  ought  to  pay 
a  passing  tribute  to  Austria  artd  Baron  Lcnk,  Guncotton  requires  the 
addition  of  an  oxidizing  ingredient — nitroglycerine  being  used  by  Ger- 
many, ourselves  and  others;  and  nitrate  of  baryta  by  Russia  and  the 
United  States.  The  former  offers  the  advantage  of  complete  action,  the 
whole  of  the  products  of  combustion  being  gas.  The  latter  is  only  semi- 
smokeless,  and  its  incomplete  action  prevents  the  full  development  of 
power,  but  it  is  said  to  injure  the  bore  very  much  less  than  the  nitro- 
glycerine powders,  especially  cordite,  which  contains  much  the  largest 
proportion*  We  state  the  case  as  it  is  put;  we  are  not  aware  of  any 
trustworthy  results  obtained  by  comparative  trials  of  powders.  It  is 
claimed  for  cordite  that  Its  erosion  is  remarkably  even,  and  we  know  that 
much  can  be  done  to  prevent  it  by  special  gas  checks,  Th^  whole 
matter,  however,  cannot  be  said  to  be  satisfactorily  worked  out,  and  it  is 
well  that  we  should  recognize  it  and  keep  our  eyes  open. 

As  regards  projectiles,  in  the  present  state  of  things,  a  good  armor- 
piercing  shell  is  the  projectile  most  needed,  and  we  may  congratulate 
ourselves  on  having  one.  Ships  will  probably  depend  more  on  their 
heavy  quick-firing  batteries  than  on  other  guns:  while  we  have  6  inches 
of  bard*faced  armor  in  front  of  the  secondary  armaments  in  our  strongest 
ships*  nearly  all  foreign  ships  have  very  inferior  protection,  so  that*  on 
the  whole,  we  have  much  upon  which  to  congratulate  ourselves  at  the 
present  time. — Tkf  Engineer. 


BRITISH  AND  FRENCH  GUNS. 

Sir  Charles  Dilke's  question  in  the  House  as  to  the  relative  powers  of 
British  and  French  guns  has  served  to  stimulate  the  misgivings  which 
•many  feel  as  to  the  condition  of  our  ordnance,  though  the  question  is  here 
raised  in  a  new  form,  since  it  is  our  heavy  guns  that  are  declared  to  be 
inferior  to  those  of  France,  We  fear  that  the  First  Lord 'a  answer  was 
calculated  to  foster  uneasiness-  When  a  question  is  asked  with  proper 
cotice,  a  de6nite  reply  is  eKpected.  Sir  C  Dilke  said  that  "  the  figures 
quoted  with  regard  to  the  French  guns  went  to  show  their  superiority 
over  our  own  guns  at  every  period  of  the  shot.**  *'  Mr.  Goschen  thought 
ihat  this  was  doubtful/'  Consequenil]^*  at  best,  any  one  fully  accepting 
bis  statement  can  only  "  think  doubtfully  "  with  him.  Now  we  are  not 
prepared  to  say  that  a  vury  exactly  certain  answer  can  be  given,  but,  at 
all  events,  it  is  desirable  to  show  that  the  scope  of  uncertainty  is  narrow, 
and  that  if  there  exist  elements  that  need  to  be  improved,  improvement  is 
not  diflficnlt  of  achievement,  and  this,  we  think,  can  be  shown.  Indeed, 
we  may  say  at  once  that  while  we  think  that  serious  attention  ought  to  be 
^ivcn  to  the  ballistic  conditions  of  our  heavy  guns  and  their  charges, 
there  is  nothing  wrong  that  cannot  be  rectified,  and  that  in  some  essen- 
tials British  guns  are  the  very  best*  We  have  dealt  with  some  elements 
tn  this  question  lately,  but  it  may  be  well  to  review  the  matter  again 
briefly.  First,  let  tis  deal  with  the  actuals  guns  themselves.  The  pro- 
portions of  guns  have  been  calculated  for  so  many  years,  that  little  new 
can  be  put  forward.  The  French  certainly  keep  the  details  of  their  new 
guns  as  secret  as  possible,  nevertheless  no  uneasiness  need  be  felt  where 
no  surprise  is  conceivable.  Guns  achieve  higher  velocity  as  years  go 
by,  because  they  are  made  longer  and  heavier  in  proportion  to  their 
caliber.     The  chamber  may  vary  in  siie   to  suit  special  charges,  but  in 
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acty^I  propOTUons  the  poi&tbilittes  arc  maitilj  Bntited  to  obtaLiitiKg  an 
increase  of  velocity  if  wc  like  to  pay  for  il  in  the  shape  ol  increased  leti^th 
and  weight. 

The  result,  however*  15  sometimes  proved  to  be  uodesirahle.  A  few 
y^LTs  since,  very  long  guns  for  coast  service  were  advocated  by  M.  CaneL 
Id  the  table  in  the  Noffoi  AfmutU  for  1899  may  be  seen  pieces  So  calibers 
iti  length.  We  happen  to  know  that  these  have  disappeared  from  the 
tables  of  Schneider-Canet  ir«ns  for  the  coming  number,  so  that  this  clearly 
illufiitrates  our  point,  namely,  that  there  is  no  magic  in  the  metal  structure 
of  a  gun ;  that  any  good  maker  can  produce  a  gtm  of  increased  power  by 
giving  it  increased  length  and  weight;  but,  Hke  our  own  iii-ton  gnn,  it 
may  be  a  white  elephant,  whose  room  is  preferable  to  its  company.  Whcti 
we  ^y  that  all  metal  is  the  same*  we  are  not  speaking  absolutely  correctly; 
there  is  a  little,  although  very  little,  difference  between  one  and  another 
gtm  steel;  and  mtsch  more,  there  is  a  substantial  advantage  which  we 
claim  in  the  wire  or  riband  con^trnction*  This  might  be  sufficient  to 
take  seriously  into  account,  were  it  not  that  owing  to  reasons  to  be 
noticed  presently,  we  are  unable  to  avail  ourselves  of  it  On  the  whole, 
our  readers  may  be  satisfied  that  as  regards  the  actual  tncta!  the  guns 
themselves  are  good,  and  that  no  surprises  can  await  us  and  show  us  that 
we  need  new  pieces*  This  is,  at  all  events,  satisfactory,  as  it  means  that 
our  main  provision  in  the  way  of  ordnance  is  sound. 
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We  must  next  pass  on  to  the  elements  of  power  and  projectile.     For 

more  complete  comparison  we  give  herewith  a  short  table  of  the  three 
pairs  of  British  and  French  guns  that  seem  the  best  and  fairest  representa- 
tives, namely,  those  of  I2*inch,  g.i  inch  and  9,4S-inch.  and  lastly  6»inch 
and  6.46-inch  caliber.  We  adnnit,  as  we  have  said,  that  there  may  be 
newer  French  designs,  but  these  are  the  best  available.  It  will  be  seen 
that  our  t2-inch  guns  are  the  same  length.  Ours  weighs  50  tons  and  the 
French  gun  45.9  tons.  Our  muzzle  velocity  is  given  as  about  2600,  and 
the  French  as  2625  fool* seconds.  Now  both  these  velocities  are  estimates, 
and  in  such  estimates  2$  fool-seconds  difference  is  accidental,  the  fact  be- 
ing that  the  numbers  arc  round  in  each  case,  and  the  French  800  meters 
which  is  given  for  each  French  e;un  in  this  table  happens  to  be  equivalent 
to  2625  feet  in  British  units.  Several  French  guns  may  be  seen  estimated 
to  the  same  round  number,  800  meters,  in  fact,  all  the  three  in  these  tables. 
The  first  comment  to  he  made  is  that  our  guns  appear  to  be  unnecessarily 
heavy,  but  this  is  explained  by  the  weight  of  projectile;  ours  weigh  850 
pounds,  and  the  French  only  643.8  pounds,  so  that  our  gun  has  a  muzzle 
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energy  of  33,020  against  30J50  foot-tons  in  the  French  gun.  As  the 
range  increases  the  weight  tdls  more,  so  that  at  2000  yards  it  may  be 
seen  our  projectile  has  39,860,  and  the  French  one  only  21,020  foot-tons 
energy,  so  that  otir  superiority  has  increased  from  about  10  per  cent  to  42 
per  cent.  The  same  difference  is  seen  throughout  In  each  case  the 
British  guns  and  projectile  are  the  heavier,  and  the  French  muzzle  velocity 
the  higher  At.  the  muzzte,  the  energy  per  ton  of  gun  is  greater  in  the 
French  shot,  but  at  2000  yards  our  projectiles  have  overtaken  them;  thus, 
with  the  1 2- inch  we  have  597  against  the  French  458.  In  short,  judging 
from  the  British  and  French  guns  in  this  table  alone,  we  should  say  that 
we  have  no  cause  for  complaint,  and  that  however  diffidently  expressed, 
Mr.  Goschcn  was  right  in  hts  statement  that  we  had  the  advantage  at  the 
end  of  the  trajectory,  while  Sir  Charles  Dilke  was  wrong  in  saying  that 
any  attainable  figures  go  to  '*  show  superiority  at  every  period."  Even 
at  the  muzzlcj  our  shot  ha%e  greater  energy,  so  that  Sir  Charles  Dilke's 
statement  is  literally  the  reverse  of  the  truth,  unless  he  takes  the  less 
weight  of  the  French  guns  into  account,  which  is  a  different  question. 
Even  so,  all  that  can  be  said  is  that  the  French  get  rather  more  work  per 
ton  of  g^n  at  the  muzzle,  but  lose  this  advantage  even  at  a  short  range. 

Having  thus  made  out,  we  think,  a  fair  case  for  our  guns,  we  shall 
perhaps  surprise  our  readers  by  saying  that  it  is  by  no  means  the  whole 
case,  and*  that  elements  exist  which  force  us  to  the  conclusion  that  we 
need  seriously  to  reconsider  certain  matters,  though  they  are  points  not 
touched  on  in  the  House,  It  may  be  seen  that  at  the  foot  of  the  table  we 
have  added  a  United  States  12-inch  gun  of  new  design,  It  is  not  found 
in  existing  tables,  but  we  have  the  figures  on  the  best  authority,  that  is, 
from  the  United  States  Bureau  of  Ordnance.  In  some  respects  this  gun 
should  be  satisfactory  to  us  It  may  well  have  been  copied  from  our  own. 
The  length  is  the  same,  so  is  the  weight  of  projectile.  The  gun  is  two 
tons  heavier  Possibly  ours  being  of  wire  construction,  may  be  as  strong, 
so  that  in  the  actual  metal  there  may  be  little  to  choose,  or  rather  we  may 
have  the  advantage.  But  now  comes  the  point.  The  American  gun 
claims  2800  foot-seconds  velocity,  against  our  ^00  foot-seconds,  and  this 
opens  the  question  that  we  think  calls  for  inquiry — the  question  of  powder. 
In  tables  generally  foreign  guns  will  be  seen  claiming  higher  velocities 
than  ours.  There  might  not  be  much  stress  to  be  laid  on  this,  because 
new  guns  always  have  high  velocities,  and  we  have  already  pointed  out 
that  in  many  cases  they  are  estimated  velocities  only.  Unfortunately  many 
of  us  are  aw*are  that  whatever  [oreign  guns  do,  our  own  wear  at  a  rate 
which  causes  the  velocity  to  fall  shockingly  fast.  As  has  before  been 
said,  our  heavy  guns  go  to  sea  with  a  supply  of  ammunition  which,  limited 
though  it  is,  could  not  be  fired  away  without  the  velocity  and  shooting 
of  the  piece  falling  off  seriously.  We  doubt  if  all  the  devices  in  the  way 
of  gas-checks  and  augmenting  strips  of  copper  would  carry  some  guns 
satisfactorily  through  100  rounds.  We  are  met  by  the  statement,  and  we 
believe  it  is  true,  that  no  nation,  except  perhaps  the  United  States,  fire 
their  guns  much  in  peace  time,  consequently  it  is  argued  that  their  guns 
are  not  forcing  this  said  fact  of  wear  on  their  owners,  simply  because  wear 
is  not  taking  place.  Nevertheless  it  is  surely  mad  to  assume  that  because 
we  cxpeTiencc  an  evil,  our  neighbors,  whose  conditions  differ  substantially 
from  ours,  must  necessarily  suffer  the  same  evil  and  to  the  same  extent. 
AU  wt  know  is  that  they  do  not  own  to  it.  Let  us  consider  how  we 
ftand  in  the  matter  of  powder  and  wear  of  bore.    The  wear  has  been 
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djissified  uader  two  heads,  *'  croftion  **  and  **  wash/*  Erasion  Is  the  eating 
out  of  the  surface  of  the  bore  by  the  charge  pure  and  simple.  Wash  h  the 
rush  of  gas  between  two  surfaces,  that  is.  between  projectile  and  bore, 
whenever  a  space  is  founds  Erosion  is  due  to  gas  m ovinia  rapidly  at  i 
very  high  temperature,  and,  of  cotirse,  under  pressure,  aUhough  the  tatter 
need  not  be  high.  Thus,  erosion  is  not  found  to  be  serious  in  the  pow^ 
chamber,  because,  although  the  temperature  is  high,  the  gas  is  not  in  rapid 
motion.  It  is  not  serious  in  the  forward  part  of  the  bore,  becaos^t 
although  m  rapid  motion,  the  temperature  has  become  considerably  re- 
duced. About  the  seat  of  the  shot  and  a  few  calibers  beyond  it  the  action 
is»  we  repeat  it,  frightful.  Wash  can  be  remedied  to  a  great  extent  bf 
means  of  tight  ^fitting  gas -checks,  and,  as  the  bore  gets  enlarged,  bf 
augmenting  strips  of  copper  The  evil  is  serious  enough,  but  erosion  il 
the  parent  of  wash,  and  erosion  is  the  evil  to  be  specially  grappled  witii. 
It  will  be  found  that  we  use  powder  of  a  very  different  charactef  frofa 
other  nations,  that  is,  cordite.  Surely,  matters  standing  as  they  do*  wf 
ought  to  put  cordite  on  its  trial  again,  not  necessarily  as  to  its  behavior  m 
small  pieces,  but  certainly  it  should  be  brought  up  on  the  charge  of 
wearing  out  the  bores  of  our  heavy  guns  in  an  unprecedented  manner 
If  the  same  thing  is  going  on  with  our  neighbors*  powder,  we  may  con- 
sider it  eventually  a  necessary  evil  besetting  the  use  of  smokeless  powder 
to  obtain  very  high  velocities;  but  we  ought  to  make  sure  that  this  is  s& 
before  we  '*  sit  down ''  under  such  a  conclusion.  We  have  said  that  we 
use  very  different  powder  from  other  nations.  Let  us  see  how  the  matter 
stands. 

We  have  all  adopted  powder  more  or  less  smokeless*  and  the  foundatioti 
of  such  powder  is,  we  believe,  in  every  case  guncotton.  This  requires  an 
oxidizing  agent  to  consume  it  completely,  and  the  one  that  most  readily 
does  so  is  nitroglycerine.  Sotne,  however,  not  unnaturally  prefer  to  avoid 
the  use  of  nitroglycerine — partly,  perhaps,  because,  unless  completely  taken 
up  in  a  stable  compound,  it  is  excessively  dangerous.  This  evil,  however, 
appears  to  have  been  got  over.  It  has,  further,  the  reputation  of  causing 
g^eat  erosion.  Consequently  Russia  and  the  United  States  have  hitherto 
vetoed  it  altogether,  using  nitrate  of  barium,  or  other  substitute,  wiih 
guncoUon.  The  result  is  said  to  be  that  their  powder  is  only  semi-smoke- 
less,  and  the  products  of  combustion  are  not  all  gaseous,  so  that  there  is 
waste  of  energy  in  discharging  them.  France  uses  powder  of  somewhat 
the  same  kind.  Germany  uses,  we  believe,  about  2$  per  cent,  of  nitro- 
glycerine. We  use  cordite  containing,  according  to  the  ofhcial  book,  5ft.j 
per  cent  of  nitroglycerine.  Before  adopting  cordite,  we  subjected  it  to 
severe  trial,  and  found  that  it  bore  the  changes  of  temperature  and  ex- 
posure to  the  climatic  influences  that  England,  most  of  all  powers,  has  to 
contemplate.  There  is  also  much  to  recommend  it  as  to  practical  con- 
venience. Nevertheless,  we  think  that  a  f^rtmn  facie  case  exists  for  trial 
in  comparison  with  other  powders  for  charges  of  heavy  guns. 

In  writing  this,  we  feel  that  it  is  quite  possible  that  cordite  may  turn 
out  to  be  no  worse  than  its  rivals.  Sir  .-Andrew  Noble,  whose  opinion 
should  carry  more  weight  than  that  of  any  one  we  could  name  in  this 
country,  has  always  thought  well  of  cordite,  and  manufacturers  seem  to 
like  it.  Nevertheless,  we  would  in  conclusion  repeat  the  gist  of  the 
question  as  it  appears  to  us.  We  know  that  our  heavy  guns  wear  so 
intolerably  fast  that  we  cannot  reckon  on  the  velocities  we  assign  to  them 
for  any  considerable  number  of  rounds.     We  know  that  their  shooting 
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hlii  oflf  rapidly.  We  use  charges  that  bear  no  telation  to  the  strengrth  of 
our  wire  guns,  at  all  events  in  many  cases*  We  know  also  that  other 
nations  will  not  contemplate  cordite,  but  use  powders  of  widely  different 
character,  and  do  not  complain  of  wear  of  bore  to  the  same  extent  as 
ourselves.  We,  therefore,  think  that  we  ought  to  test  our  cordite  carefully 
ii#  CO  01  pa  Ft  son  with  other  powders,  especially  having  our  heavy  guns  in 
view — guns  in  which,  it  may  be  observed,  the  absence  of  smoke  h  of  less 
2nd  less  importance  as  the  gun  increases  in  size  and  its  rate  of  firing 
becomes  less. — FA*  Enginetr. 


THE  MARCONI  WIRELESS  TELEGRAPH  INSTALLA- 
TION ON  BOARD  THE  NORTH  GERMAN  LLOYD'S 
S.  S,  KAISER  WILHELM  DER  GROSSE. 

This,  the  first  merchant  steamer  to  receive  a  permanent  equipment  of 
wireless  telegraph,  sailed  from  Bremenhaven  February  2^,  1900,  on  her 
regular  trip,  touched  at  Southampton  and  Cherbourg  on  the  first  of 
March,  and  arrived  at  New  York  on  the  7th  instant. 

The  apparatus  is  almost  an  exact  reproduction  of  those  tested  by  the 
bttreau  last  fall  on  the  U.  S.  S.  New  York,  Massachusetts  and  Porter,  and 
described  in  the  report  of  the  Marconi  board. 

The  choking  colls  and  cells  of  the  local  battery  are  enclosed  in  neat 
wooden  boxes. 

Various  binding  posts  and  fittings  are  solidly  constructed  and  neatly 
finished. 

Tile  connections  to  the  back-stop  of  the  key  for  automatically  con* 
necttng  up  the  receiver  are  substantially  made  and  are  used  right  along. 

The  vertical  wire  is  double:  »*  e.,  a  bight  is  triced  up  to  the  sprit-end 
and  one  leg  is  spliced  into  the  other  just  before  it  passes  through  the  top 
of  the  deck -house. 

An  umbrella- shaped  sheet  of  ebonite  protects  the  tube  through  which 
the  wire  is  led  into  this  operating-room. 

An  improved  form  of  cylindrical  ebonite  insulator  is  used,  having  a 
small  strand  of  seizing  wire  cemented  in  each  end. 

Two  substantial  wooden  posts  secured  to  the  forward  corners  of  the 
deck-house  take  the  strain  of  the  wire  which  is  led  midway  between  ihem. 

No  wooden  topmast  is  used,  the  sprit,  about  20  feet  long,  hoisting  to 
the  truck  of  the  steel  pole  mast,  giving  an  eflfective  height  of  vertical 
wire  of  about  100  feet. 

The  shore  station  on  the  Isle  of  Borkum,  off  the  mouth  of  the  river 
Ems,  had  a  vertical  wire  of  150  feet  height. 

Messages  were  received  on  board  the  ship  40  miles  from  this  station^ 
and  were  received  ai  the  shore  station  when  the  ship  was  50  miles  away. 

An  outfit  had  been  sent  on  board  the  Borkum  Lightship,  but  owing  to 
the  heavy  weather  the  wooden  topmast  had  not  ycl  been  secured  aloft 
when  the  Kaiser  Wilhclm  passed.  This  lightship  is  to  have  a  vertical 
wire  of  Ijo  feet  height. 

The  Marconi  operator  left  the  ship  at  Southampton  nnd  h  to  board  her 
there  on  her  return.  In  the  meantime,  an  operator  in  the  employ  of  the 
steamship  company  is  takmg  care  of  the  apparatus  and  learning  to 
operate  it. 

The  first  officer  of  the  Kaiser  With  elm  Der  Grosse  stated  that  the 
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apparatus   had    worked   without   a   bitch    and    communicatSan    was    not 
interrupted  while  the  ship  was  in  range  of  the  shore  station. 


THE  DESTROYER  BAT. 

A  serious  mishap,  fortunately  unaccompanied  with  loss  of  life,  tool 
place  on  board  the  <orpedo*destroyer  Bat  on  February  21.  She  was 
engaged  on  instructional  class  duty.  The  instructional  classes  have  a 
course  of  four  weeks,  the  first  three  weeks  consistifig^  of  runs  at  gradually 
increasing  speeds,  culminating  in  one  hour's  run  at  top  speed.  In  the 
case  of  the  Bat,  this  full-power  run  was  in  course  of  being  carried  out. 
Everything  was  apparently  going  well,  the  hour  was  nearly  up,  the  engines 
were  making  360  revolutions  and  the  boat  was  travelling  at  2S  knoli. 
A  loud  noise  was  then  heard»  followed  by  an  escape  of  steam.  Steam 
was  promptly  cut  off  and  the  eight  occupants  of  the  engine-room  at  the 
time  succeeded  in  getting  on  deck  without  injury.  The  starboard  engine 
was  found  to  be  badly  damaged,  and  the  Bat  returned  to  Devon  port  with 
the  port  engine  only.  On  further  examination,  it  is  stated  that  the  prime 
cause  can  be  traced  to  the  cap  of  the  low-pressure  crosshead  brassest 
which  fractured  across  one  of  the  bolt  holes.  This  fracture  freed  the 
connecting- rod,  which  knocked  against^  and  badly  bent  the  crosshcad 
guide^  and  made  a  bulge  in  the  condenser.  The  piston  being  also  free, 
was  forced  tip  and  broke  the  cylinder  cover,  at  the  same  time  badly 
cracking  the  cylinder.  It  is  certainly  wonderful,  seeing  what  happened, 
that  no  injuries  were  sustained  by  any  of  the  men  in  the  engine-room. 
As  it  was.  there  was  a  rush  of  steam,  which  promptness  on  the  part  of 
someone  stopped  by  closing  the  main  steam  valve.  Had  it  been  in  con- 
nection with  the  high-pressnre  cylinder,  one  trembles  to  think  what  rnight 
have  happened.  We  know  what  took  place  in  connection  with  the  Bull- 
finch. We  understand  that  an  inquiry  is  to  be  instituted  into  the  cause 
of  the  accident,  and  we  therefore,  for  the  present,  refrain  from  commenting 
upon  it, — The  Engmeir. 


A  terrible  accident,  says  the  jirmy  and  Navy  Gojs^Ue,  has  taken  place  in 

the  French  torpedo-boat  No.  228,  under  command  of  Lieutenant  Pioger. 
She  is  a  new  boat  built  by  the  Forges  et  Chantiers  de  la  Mediterrance,  and 
was  under  trial  at  the  time,  A  great  part  of  the  programme  had  been 
gone  through  at  Cherbourg,  a  speed  of  25*/2  knots  having  been  attained, 
and  the  engineers  were  full  of  satisfaction,  for  the  French  Admiralty  was 
to  give  a  bounty  of  ao.ooof.  for  every  half-knot  above  the  contract  speed. 
All  at  once  there  was  a  violent  shock,  and  ihe  stokehold  and  boiler-room 
were  filled  with  steam.  A  piston-rod  had  broken  and  the  cylinder  cover 
had  given  way.  Five  men  were  very  seriously  scalded  and  many  in 
lesser  degree. 


The  deepest  ocean  temperatures  which  have  been  recorded  were  taken 
by  the  United  States  steamer  Nero,  which  is  sounding  for  the  cable  be- 
tween Guam  and  the  Midway  Islands.  At  a  depth  of  JO420  feet  the 
water  had  a  temperature  of  J5-9  degrees  Fahr,  and  at  9060  feet  it  was  36 
degrees  Fahr* 
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At  the  present  moment  the  Bat  is  laid  up.  Half  her  consorts  are  in  the 
same  plight,  owing  to  one  having  broken  adrift  in  a  gale  and  smashed 
into  the  others.  The  Teaser,  at  Portsmouth,  has  6  inches  nipped  off  her 
bow.  The  Hunter,  which  had  her  bow  neatly  doubled  back  some  months 
ago.  is  still  in  basin  at  Portsmouth  in  that  condition.  It  has,  so  far,  not 
been  deemed  worth  while  to  repair  her. — The  Engineer. 


In  the  matter  of  coaling,  the  French  Admiralty  is  in  marked  contrast 
to  our  own.  Every  British  ship  of  size  carries  a  Temperley,  but  the  matter 
pretty  well  ends  th^re;  there  are  rarely  winches  to  work  them  properly, 
so  that  the  ship  is  dependent  on  the  collier,  and  often  has  to  resort  to 
hand-power  from  lack  of  means  to  properly  use  its  Temperleys.  This  is 
notably  so  in  the  Royal  Sovereign  class:  but  the  commanders  and  engi- 
neer officers  of  the  Majestic  class  have  vainly  asked  for  extra  winches  for 
years.  Of  course,  our  principle  of  always  doing  a  thing  by  hand-power 
if  possible,  is  very  fine  in  its  way;  but  like  all  good  things,  it  can  be 
abused.  And  in  war  time  every  extra  minute  spent  in  coaling  ships  would 
be  important,  possibly  of  deadly  moment.  Moreover,  seeing  the  strain 
that  watching  for  torpedo-boats  will  cause  every  night,  it  is  imperative 
that  labor  when  in  harbor  should  be  reduced  to  the  absolute  minimum. 
Consequently  in  peace  time  everything  should  be  done  to  facilitate  coaling 
by  the  most  expeditious  and  least  laborious  means,  for  it  is  very  certain 
that  such  cannot  be  extemporized  in  war  time,  and  the  theory  that  the 
dockyard  people  will  do  the  coaling  is  all  theory.  They  will  be  far  too 
busy  over  repairs,  nor  will  there  be  any  spare  men  at  the  depots.  Yet, 
despite  all  this,  we  proceed  in  a  most  casual  fashion,  and  the  whip  is  the 
real  mainstay  of  coaling. — The  Engineer. 
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TORPEDO  OPERATIONS  IN  NAVAL  WARFARE,* 

THE  AUTOMOBILE  TORPEDO  OF  TO  DAY,  THE  TACTICS  AND 
STRATEGY  OF  ITS  USE,  AND  THE  EFFECT  OF  ITS  INTRO- 
DUCTION AFLOAT  UPON  SEA  WARFARE  IN  GENERAL. 

By  LiEUTEifANT  L.  H.  Chandler,  U.  S,  Navy. 


Accompanied  by  Table  of  Coast  Districts  and  Diagrams  as 
follows : 

A. — Section   approach,   showing   dispersion    of  boats,    torpedo   dre,  and 

retreat  of  boats, 
B, — Fire  of  single  three- tube  boat  mth  adjustable  gyroscopes  for  steering 

torpedoes,  showing  retreat  of  boats, 
C, — Fire  of  single  three- tube  boat  without  adjustable  gyroscopes  for  steer* 

ing  torpedoes,  showing  retreat  of  boats. 
D. — Battleship  duel,  showing  attempt  to  use  torpedoes  and  ram. 

A. — In  trod  u  c  to  r>' . 

B, — Torpedo  vessel  warfare  pure  and  simple  in  coast  defense. 

a.  Organization  of  the  coast  defense  flotilla, 

b.  The  section  approach  to  the  enemy. 

f.  Torpedo  firing  tactics  of  the  single  torpedo  vessel. 
d.  The  evasion  of  the  enemy's  picket  or  torpedo  vessels, 

•  Lecture  delivered  before  the  U,  S.  Naval  War  College,  Newport,  R.  L 
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k  is  prac^ 

to  flie 
fleets 
ttipposedljr  paiccx  persoiaicis,  creij  bottle  or  w^r  ganie 
anw  be  pbfcd  to  a  draw*  aad  tfaat  the  oalj  way  in  wtikli  one 
Sect  wH  ifl  tenre  gain  a  Tictory  orcr  anotbcr  oi  equal  force  is 
by  takisig  adramagc  of  soiDe  error  on  tlie  pan  of  those  in  con- 
trol o<  the  kwQi^  force  or  of  soioe  Batural,  created  or  accidental 
eooAiom  which  arbe.  It  is  therefore  Tcty  diffictilt  to  ^tid  ^y 
tatii£ictDr>'  chain  of  reasooing  irhereby  we  may  follow  thitnigh 
a  battic  m  advance,  settling  upon  what  one  or  the  other  of  the 
advenaries  wilt  or  will  not  do  at  any  gi^^en  point,  nor  can  the 
effect  of  the  presence  or  absence  of  torpedoes  from  one  or  both 
flccii,  or  of  their  u*c  or  non-use  by  one  or  both,  be  academically 
laid  down  in  the  form  of  an  unanswerable  argument.  It  is 
poiiiblc,  however,  to  set  forth  the  powers  of  the  weapon  and  to 
give  lome  of  the  conditions  under  which  it  may  be  satisfactorily 
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used,  either  from  heavy  ships  or  from  torpedo  vessels,  and  this 
I  will  try  to  do.  Given  a  knowledge  of  the  possibilities  and 
limitations  of  the  torpedo,  it  is  possible  for  any  one  to  go  on 
imagining  and  discussing  with  himself  or  with  oUiers  case  after 
case.  This  is  a  very*  amusing  and  instructive  mental  exercise, 
but  one  which  passes  quickly  beyond  the  limits  of  any  lecture, 
and  I  will  therefore  leave  it,  in  the  main»  to  those  who  care  to 
find  recreation  and  professional  advancement  therein. 

2.  It  is  quite  possible  to  lay  down  a  consistent  scheme  for  the 
ose  of  the  torpedo  and  torpedo  vessel  in  coast  defense,  and  to 
this  point  I  propose  to  devote  most  of  my  time,  believing  that 
to  be  the  great  and  proper  sphere  for  torpedo  action.  Within 
that  sphere  I  am  a  firm  believer  in  the  immense  value  of  the 
arm. 

3.  Prior  to  proceeding  to  the  orgatiization  of  the  flotilla  I  must 
ask  you  to  consider  a  few  other  preliminary  points,  and  to  keep 
in  mind  throughout  that  I  speak  solely  from  our  own  point  of 
view.  A  number  of  my  arguments,  while  applicable  to  our- 
selves^  w^ould  fall  to  the  ground  were  the  attempt  made  to  apply 
them  to  a  foreign  service.  Thus  I  consider  our  torpedo-boat 
destroyers  as  little  more  than  torpedo-boats  of  high  sea-keeping 
capacity  and  offensive  powers.  Although  able  to  operate  with 
our  heavy  fleets  somewhat  further  from  our  own  coast  than  the 
torpedo-boats  proper  can  possibly  do,  the  diflPerences  between  the 
two  classes  are  of  degree  and  not  of  kind,  and  we  are  so  far 
removed  from  all  possible  adversaries  (with  the  exception  of  the 
Hnglish  colonies  near  at  hand  and  some  few  nations  of  military 
insignificance  to  the  south)  that  it  would  be  very  difficult  to 
conceive  of  even  the  destroyers  being  ordered  to  accompany  our 
fleet  in  an  expedition  against  an  enemy  in  his  own  waters.  This 
was  the  mistake  the  Spaniards  made,  and  the  almost  insurmount- 
able diflScuIties  encountered  and  the  loss  of  mobtlity  on  the 
part  of  the  big  ships  which  followed  showed  the  folly  of  the 
attempt, 

4.  If  it  be  the  case  that  our  destroyers  cannot  go  abroad,  so  it 
may  also  be  safely  assumed  that  torpedo  vessels  of  foreign  powers 
need  not  be  looked  for  upon  our  own  coast,  and  thus  our  de- 
stroyerSj  unable  to  accompany  our  heavy  fleet  into  waters  where 
their  proper  prey  is  to  be  found,  will  also  not  often  be  called  upon 
to  exercise  their  legitimate  powers  off  our  own  coast;  tn  other 
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words*  we  will  probably  carry  on  no  oflfensive  torpedo  warfare 
worthy  of  the  name  on  any  hostile  shore,  nor  will  we  b^  called 
upon  to  resist  attacks  of  that  nature  at  home.  . 

5-  I  believe  that  this  last  statement  will  receive  fr^  and  perliaps 
unfavorable  criticism,  and  I  must  admit  that,  like  all  other  rules, 
it  may  have  its  exceptions.  At  the  same  time  it  is  hard  for  me 
to  see  the  possibility  of  an  enemy's  torpedo  vessels  ever  coming  to 
our  coast  except  when  tliat  enemy  has  previously  secured  cootixd 
of  the  ocean,  driven  our  war  fleets  out  of  being,  and  seized  upon 
suitable  bases  of  operations  within  our  own  countr>%  When 
such  a  preponderance  has  come  into  existence  against  us  we  wiD 
indeed  be  in  serious  straits,  and  the  work  to  be  done  and  tfie 
efforts  to  be  made  will  be  of  such  a  desperate  nature  as  to  be 
beyond  the  limits  of  sane  tactics  and  to  belong  among  the  mad 
efforts  of  desperation.  So  I  think  it  hardly  profitable  to  go  into 
the  discussion  of  such  an  extreme  case  at  this  time, 

6.  Exception  may  also  be  taken  that  the  neighboring  English 
colonies  furnish  without  conquest  such  bases  to  our  adversary 
in  the  case  of  war  with  Great  Britain.  This  is  true,  but  in  the 
event  of  such  a  war  one  country  or  the  other  will  gain  the  pre- 
ponderance at  sea  and  our  fleets  will  either  operate  ofif  and 
blockade  these  bases  or  our  own  ports  will  suffer  a  like  closing 
the  distances  being  so  great  even  in  this  case  that  torpedo  vessels 
would  hardly  be  able  to  do  more  than  casual  duty  in  front  of  the 
enemy's  ports.  In  either  event  I  am  of  the  opinion  that  neither 
power  would  try  to  carry  on  any  serious  operations  near  the  bases 
of  the  other  until  the  hostile  heavy  fleet  had  been  driven  out  of 
being,  except  for  the  purpose  of  rendering  inactive  the  enemy's 
fleet,  and  in  such  preliminary  operations,  where  mobility  is  a 
prime  requisite,  I  do  not  believe  that  the  attacking  fleet  will 
hamper  itself  by  including  torpedo  vessels  in  its  numbers.  So 
torpedo  vessels  would  probably  not  come  to  our  shores  while 
our  fleet  was  in  being,  nor  before  a  hostile  seizure  of  a  base  on 
our  coast  In  other  words,  the  legitimate  duty  of  the  torpedo 
flotilla  is  at  home  breaking  up  blockades  of  our  ports  and  not  at 
large  on  the  high  seas. 

7,  While  applicable  to  ourselves,  these  arguments  have  little 
weight  in  considering  hostilities  between  European  powers. 
Those  countries  are  so  near  together  that  destroyers  can  accom- 
pany hostile  fleets  to  an  enemy's  shores  and  there  show  that 
they  are  worthy  of  their  name. 
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8.  In  preparing  my  lecture  it  has  been  my  desire  to  omit  all 
mention  of  the  mechanical  features  of  the  torpedo,  but  there  is 
one  such  point  which  I  find  I  must  touch  upon  here,  and  also 
again  later  in  the  course  of  my  remarks,  and  that  is  the  gyto- 
scopic  steering  gear,  the  Hniitations  of  which  seem  to  me  to 
restrict  the  operations  of  the  torpedo  flotilla  at  present  to  our 
own  coast,  except  under  very  exceptional  circumstances.  With- 
out this  gear,  we  all  know  what  the  eccentricities  of  the  weapon 
are;  with  it  properly  adjusted  the  torpedo  becomes  an  instrument 
of  precision  which  will  go  where  it  is  pointed  quite  as  accurately 
as  will  the  projectile  from  a  gun.  But,  and  it  is  at  present  a  very 
big  but,  if  the  gyroscope  is  in  operation  and  is  not  properly 
adjusted  the  torpedo  will  run  in  a  circle  and  in  some  cases 
return  to  the  point  of  firing,  a  performance  which  would  be  some- 
what startling,  in  a  fleet  action  for  instance.  In  any  event,  the 
gyroscope  when  out  of  adjustment  will  render  the  possibility  of 
a  hit  non-existent.  I  consider  that  the  torpedo  wnth  the  gyro- 
scope adjusted  is  a  very  dangerous  weapon  of  precision,  that 
without  the  gyroscope  it  is  an  arm  with  which  success  is  possible 
though  hardly  probable  (I  would  always  be  glad  to  make  the 
trial),  but  that  with  the  gyroscope  in  action  and  out  of  adjust- 
ment it  is  more  dangerous  to  friends  than  to  the  enemy* 

9.  Such  being  the  case,  it  seems  to  me  that  the  sphere  of  use- 
fulness of  the  torpedo  is  largely  limited  by  the  possibility  oT 
keeping  the  gyroscope  in  adjustment.  These  gears  can  be  tested 
for  adjustment  either  by  putting  them  on  the  adjusting  stand 
and  getting  indicator  cards  from  them  or  by  running  their  tor- 
pedoes. The  first  can  only  be  done  on  an  absolutely  horizontal 
platform  free  from  vibration  and  from  change  of  original  posi- 
tion such  as  would  result  from  the  swinging  of  a  ship  about  her 
anchor,  and  the  latter  is  not  a  performance  to  be  conducted  in 
the  vicinity  of  the  enemy*  It  would  be  practically  impossible  to 
readjust  the  gear  except  on  the  stand,  even  though  a  practice  run 
should  show  that  correction  was  needed. 

10.  Therefore  we  must  admit  that  to  get  far  from  base  with  a 
torpedo  vessel,  torpedoes  and  decks  under  water  in  the  passage, 
and  then  to  work  successfully,  would  be  a  very  difficult  opera- 
tion. Until  some  mechanical  genius  has  succeeded  in  so  arrang- 
ing the  gyroscope  that  it  is  a  fixture  in  its  gimbals  and  neither 
it  nor  its  valve  can  possibly  get  out  of  adjustment,  either  sepa- 
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rately  or  together,  and  unless  it  is  possible  to  g€t^sJaore  or  find 
a  smooth  harbor  and  a  chance  for  exercise  runs  at  the  end  m  $ke 
passage  it  would  probably  be  mse  to  remove  the  gjToscope  after 
such  a  sea  trip,  and  take  the  chances  with  the  torpedo  uncon- 
trolled in  the  horizontal  plane,  preferring  the  possible  eccentrici- 
ties of  the  weapon  when  guided  only  by  the  vertical  vanes  to  the 
chance  of  absolute  deviation  from  the  set  course  which  would 
surely  result  from  a  badly  adjusted  gyroscope  or  valve. 

B. — ^Torpedo  Vessel  Warfare  Pure  and  Simple  in  Coast 

Defekse, 

a.  Organisation  of  the  Coast  Defettse  FlotUla. — il.  As  I  have 
recently  set  forth  my  ideas  very  fully  in  regard  to  how  the  flotilla 
should  be  organized  for  coast  defense,  I  will  simply  indicate 
to-day  in  a  general  way  what  I  think  it  should  be,  referring  those 
who  desire  to  take  up  the  point  more  fully  to  the  March  number 
of  the  Proceedings  of  the  Naval  Institute,  and  to  the  following 
table  of  proposed  coast  districts  and  of  the  assignment  of  ves- 
sels to  those  districts. 

12,  The  nomenclature  that  I  prefer  is  as  follows: 

The  "  flotilla  "  includes  all  the  torpedo  vessels  of  the  navy, 

A  flotilla  **  section  "  is  a  squadron  of  seven  boats  acting  to- 
gether as  a  unit. 

A  coast  "  district "  is  a  section  of  the  coast  to  which  one  or 
more  sections  are  assigned, 

A  district  **  base  "  is  the  depot  and  refitting  establishment  of 
the  district 

13,  Briefly,  my  idea  is  that  our  entire  coast  should  be  divided 
into  districts,  each  of  which  should  have  assigned  to  it  one  or 
more  sections  of  seven  boats  each.  An  advantageous  arrange- 
ment would  be  to  have  otie  section  of  boats  to  each  district  and 
one  section  of  destroyers  to  each  pair  of  adjacent  districts.  Each 
district  should  have  a  shore  base,  which,  with  the  sections  them- 
selves»  should  be  under  the  command  of  the  senior  officer  of  the 
sections,  the  whole  to  be  free,  in  time  of  peace,  from  the  interfer- 
ence of  casual  senior  officers  present  to  a  degree  equal  to  the 
freedom  now  possessed  by  vessels  of  the  training  service  and 
other  special  service  ships. 

14,  The  boats  should  be  continuously  exercised  in  everything 
pertaining  to  their  war  service,  keeping  men  and  material  tuned 
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up  to  the  highest  pitch,  whUe  the  officers  should  niake  themseh 
familiar  with  the  pilotage  of  their  districts  until  they  can  take 
their  boats  everywhere  under  all  conditions.  Then  in  case  sec- 
tions are  grouped  from  several  districts  for  special  service  there 
will  always  be  competent  section  leaders,  no  matter  where  the 
concentration  may  take  place. 

b.  The  Section  Approach  to  the  Enemy. — 15,  It  is  very  difficult 
to  do  more  than  theorize  in  regard  to  the  actual  composition  and 
handling  of  the  section,  for  we  have  never  done  any  real  work  ■ 
of  this  nature  ourselves,  and  of  all  the  foreign  powers  possessing 
flotillas,  the  only  one  from  which  we  have  been  able  to  learn  of 
the  existence  of  a  definite  method  is  Germany,  and  the  system  in 
use  in  that  country,  as  outlined  and  modified  in  this  lecture, 
seems  to  me  to  be  as  good  as  anything  that  can  be  suggested- 

16*  The  section  consists  of  seven  boats  acting  together  as 
a  unit,  and  of  course  two  or  more  sections  could  be  sationed 
together  or  could  perhaps  be  gathered  together  from  neighbor- 
ing districts  when  needed  for  work.  In  regard  to  the  actual 
composition  of  the  section,  it  may  be  said  that  the  Germans 
started  out  with  one  large  boat  at  the  apex  of  their  wedge,  with 
six  smaller  boats  forming  the  flanks,  but  they  have  now  changed 
this  arrangement,  have  given  up  the  smaller  boats,  and  all  the 
units  which  form  the  wedge  arc  of  the  same  size  or  nearly  so, 
I  believe  the  latter  scheme  to  be  the  best 

17.  The  best  method  of  attack  would  be  a  feint  from  within 
the  harbor  off  which  the  hostile  fleet  is  operating,  to  be  turned 
into  a  real  attack  by  other  boats  from  the  seaward  side.  The 
feint  might  be  made  by  any  t>  pe  of  vessel,  whether  armed  or  not, 
and  would  naturally  draw  the  pickets,  etc.,  to  repel  it.  Of  course, 
if  made  by  torpedo  craft,  this  feint  should  be  turned  into  a  real 
attack  if  circumstances  favor.  The  attack  from  without  should 
follow  the  opening  of  fire  by  the  enemy  against  the  shoreward 
feint.  The  perfect  attack  would  be  for  the  harbor  section  to 
inaugurate  the  feint,  while  one  or  more  sections,  possibly  of 
destroyers  only,  meeting  outside  and  coming  from  neighboring 
districts^  deliver  the  real  attack.  Modifications  will  suggest 
themselves  as  conditions  var\\ 

18.  Having  noted  the  general  method  of  attack,  w^e  will  now 
consider  the  actual  handling  of  the  section  from  the  time  of 
leaving  the  base  until  the  attack  is  terminated.    Steaming  in  a 
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very  sharp  wedge^  the  senior  officer  in  the  leading  boat,  the  cir- 
cumstances of  darkness  and  weather  being  favorable,  at  a  speed 
sufficiently  low  to  prevent  bursts  of  fire  from  the  funnels  and  the 
rolling  up  of  masses  of  foam  under  the  bows,  the  section  will 
follow  its  leader  in  pursuit  of  its  prey.  The  boats  must  keep  as 
close  together  as  possible,  and  should  be  exercised  so  well  that 
they  can  preserve  their  wedge  under  even  the  most  trying  circum- 
stances. In  the  German  Navy,  where  singk-scrcw  boats  are  much 
in  vogue,  it  is  the  boast  of  the  torpedo-boat  officers  that  they 
can  keep  this  wedge  so  perfectly  that  it  is  possible  at  all  times 
for  a  man  to  pass  from  one  end  of  the  line  to  the  other  by  step- 
ping from  the  bow  of  one  boat  to  the  quarter  of  the  one  preceding, 
and  those  who  have  seen  their  maneuvers  say  that  under  ordinary 
circumstances  the  boast  is  not  an  idle  one.  With  twin-screw 
boats,  and  I  believe  those  to  be  the  best,  this  close  proximity  of 
bow  to  quarter  would  not  be  practicable,  but  we  should  come  as 
near  it  as  possible, 

ig.  The  enemy's  ship  or  ships  being  found,  without  their  hav- 
ing detected  the  approach  of  the  section,  the  leading  boat  will 
approach  the  target  at  low  speed,  the  other  boats  opening  out  at 
higher  speeds  upon  the  signal  for  dispersion  until  they  attain 
positions  on  lines  radiating  from  the  target  at  angles  of  about 
two  points,  when  they  also  turn  and  approach  their  quarry.  The 
approach  would  still  be  at  comparatively  low  speed  until  dis- 
cover>%  when  full  speed  should  be  attained  at  once,  and  the 
torpedo  fire  delivered  in  the  manner  to  be  described  later.  If 
the  section  is  discovered  prior  to  or  during  dispersion  it  would 
at  once  take  up  full  speed  and  only  spread  out  enough  to  break 
up  the  grouped  target  before  attacking. 

20.  With  a  number  of  boats  converging  to  a  common  center, 
and  the  method  of  fire  hereafter  explained,  objection  may  be 
made  that  the  boats  would  run  a  risk  of  torpedoing  each  other, 
and  this  is  true.  Still,  I  believe  that  with  the  f^at  entrance  of  the 
torpedo  into  the  water  which  we  have  now  obtained,  where  the 
axis  of  the  torpedo  remains  in  the  horizontal  plane  during  launch- 
ing and  the  weapon  quickly  attains  and  maintains  its  depth  with- 
out diving,  and  with  the  immersion  regulator  set  for  ten  feet, 
that  the  chance  of  torpedoing  a  light*draft  vessel  would  be  incon- 
siderable. In  any  event,  the  game  is  too  desperate  and  the 
advantages  of  the  method  of  fire  mentioned  are  too  numerous  to 
permit  its  being  modified  by  this  chance  of  injury  to  ourselves. 
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Tlae  boats  having  made  the  attack  as  described  and  delivered 
their  fire,  I  believe  it  would  be  impracticable  for  them  to  do  more 
than  that.  They  must  retire  at  once  to  their  shelter,  and  in  my 
opinion  this  should  be  done  independently,  except  that  officers 
should  use  their  best  endeavors  to  aid  any  friend  who  may  need 
it.  It  would  be  almost  impossible  to  get  spare  torpedoes  into  the 
tubes  or  to  gather  the  section  together  after  the  attack  with  a 
view  to  another  eflfort  without  first  returning  to  cover,  and  it 
would  probably  not  be  wise  to  make  more  than  one  sortie  in  any 
one  night, 

21.  It  will  be  noted  in  this  connection  that  a  section  of  seven 
three-tube  boats  would  get  twentyone  torpedoes  into  the  w*ater 
simultaneously,  and  it  would  seem  strange  if  some  one  of  them 
did  not  attain  its  object,  provided  the  attack  were  in  the  hands  of 
skilled  and  daring  officers  and  men.  (See  Diagram  A,  In  call- 
ing your  attention  to  this,  the  first  of  the  series  of  diagrams  which 
I  have  prepared  to  illustrate  this  lecture,  I  wish  to  admit  at  the 
start  that  I  consider  this  warfare  by  diagram  to  be  highly  unsatis- 
factory. The  most  that  I  have  been  able  to  do  is  to  represent  in 
each  case  a  particular  condition  which  might  exist  on  some  occa- 
sion, not  even  claiming  that  it  is  the  most  likely  situation  which 
might  occur.  By  assuming  the  most  favorable  circumstances 
that  I  could  think  of,  I  have  been  able  to  represent  certain 
maneuvers  as  carried  out  in  what  I  consider  to  be  the  theoretic- 
ally perfect  manner  That  they  could  ever  be  so  carried  out  in 
all  their  details  in  actual  service  I  have  not  the  slightest  idea, 
but  by  showing  the  perfect  conditions  I  have  tried  to  set  up  ideals 
toward  which  our  efforts  should  be  constantly  directed.  Then, 
by  using  our  best  endeavors  along  the  lines  laid  down,  when  the 
moment  of  trial  comes,  we  can  probably  attain  the  best  results 
possible,  even  though  they  fall  far  short  of  those  exhibited  in 
the  diagrams.) 

c.  Torpedo  Firing  Tactics  of  the  Single  Torpedo  Vessel — 
22.  Once  more,  perforce,  I  am  driven  to  the  mechanical  question 
of  the  gyroscope,  and  this  time  I  must  give  some  idea  of  its 
powers  in  order  that  we  may  intelligently  consider  the  best 
methods  of  using  the  weapon  which  it  guides*  The  gyroscopic 
steering  gear,  as  at  present  issued  to  the  service,  simply  ensures 
a  straight  run  in  the  direction  of  the  line  of  fire,  keeping  the  tor- 
pedo in  the  same  vertical  plane  in  which  it  lay  at  the  moment  of 
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ejection  from  the  tube,  and  eliminating  all  deflection  due  to  speed 
and  helm  action  of  the  firing  vessel.  With  it  we  have  to  con- 
sider in  aiming  only  the  course,  speed  and  distance  of  the  enemy, 
in  other  words,  we  have  but  to  fire  the  torpedo  when  its  tube 
points  mt  ^e  spot  where  the  enemy  will  be  when  the  torpedo  has 
made  its  run,  and  tiiis  improvement  of  the  weapon  which  thus 
simplifies  the  question  of  aiming  is  undoubtedly  a  very  great  one. 
However,  this  is  a  very  limited  application  of  the  gyroscopic 
principle,  for  both  abroad  and  at  our  own  Torpedo  Station  across 
the  harbor  gyroscopes  are  in  use  which  enable  the  operator  to 
launch  the  torpedo  in  one  line  of  fire  and  then  make  it  take  up 
after  entering  the  water  any  desired  course,  that  is,  within  mod- 
erate limits,  say  one  hundred  and  thirty-five  degrees  on  either 
side  of  the  line  of  direction  of  the  tube  axis  at  the  moment  of 
firing.  These  adjustable  gears  have  passed  the  experimental 
stage  and  it  is  only  a  question  of  a  comparatively  short  time 
before  they  will  be  in  general  use,  so  I  shall  consider  my  tor- 
pedoes as  fitted  with  these  latest  gears,  only  indicating  occa- 
sional diflferences  due  to  the  use  of  the  present  type.  I  shall  also 
limit  my  discussion,  except  in  special  cases  where  the  contrary 
is  indicated,  to  the  Mark  I,  5- meter  Whitehead  torpedo,  with  a 
tactical  diameter  of  three  hundred  yards  and  a  speed  of  twenty- 
eight  knots  for  an  eight- hundred-yard  run. 

23.  In  treating  of  the  firing  tactics  of  the  single  torpedo-boat, 
by  which  I  mean  the  science  of  discharging  the  torpedoes  after 
getting  within  range,  I  shall  consider  only  a  three-tube  boat 
similar  in  genemi  arrangement  to  our  Morris. 

24.  Let  us  suppose  the  section  approach  to  have  been  made  as 
already  described,  the  boats  having  separated,  and  that  it  is  now 
a  case  of  every  man  for  himself.  Prior  to  starting  I  should  have 
set  my  tubes  and  torpedoes  as  follows: 

(a)  Starboard  tube  thirty  degrees  on  the  starboard  bow,  with 
the  torpedo  set  to  run  thirty-five  degrees  to  the  left  of  the  line  of 
fire,  or  crossing  the  bow  at  an  angle  of  five  degrees  with  the 
keel  line  of  the  boat  at  the  instant  of  firing. 

(b)  Port  tube  forty-five  degrees  on  the  port  bow,  with  the  tor- 
pedo set  to  run  forty-five  degrees  to  the  right  of  the  line  of  fire, 
or  parallel  to  the  keel  of  the  boat  at  the  instant  of  firing. 

(c)  Stem  tube  forty -five  degrees  on  the  starboard  bow»  with  the 
torpedo  set  to  run  forty-five  degrees  to  the  left  of  the  line  of  fire, 
or  parallel  to  the  keel  of  the  boat  at  the  instant  of  firing. 
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25,  With  the  tubes  and  torpedoes  thus  adjusted,  the  command- 
ing officer  would  then  steer  his  boat  in  such  a  way  as  to  head 
for  the  point  at  which  he  wishes  his  torpedoes  to  arrive,  the  only 
allowance  that  he  has  to  make  being  for  the  distance,  course  and 
speed  of  the  enemy.  Simultaneous  fire  at  the  proper  moment* 
electrically  controlled  by  the  commanding  officer  himself,  would 
then  give  three  torpedoes  in  the  water  at  the  same  time,  running 
together  in  a  danger  zone  about  ninety  yards  wide,  the  two  outer 
torpedoes  ninning  parallel  to  each  other  and  to  the  keel  of  the 
boat  at  the  instant  of  firing,  while  the  third  crosses  the  belt  be- 
tween the  two  outer  weapons  at  such  an  angle  as  will  cause  it 
to  cross  the  middle  line  of  the  zone  at  a  distance  of  about  three 
hundred  yards  from  the  point  of  firing.  The  increased  power  of 
a  boat  which  is  fitted  for  this  mode  of  fire  is  too  evident  to 
require  further  discussion.  Modifications  of  it  for  use  with 
boats  of  other  tube  arrangement  than  the  standard  will  readily 
suggest  themselves.     (See  Diagram  B:) 

26.  With  the  Obry  gear  now  in  use  in  the  service  (or  without 
any  gyroscope  at  allj  provided  the  torpedoes  will  run  straight) 
we  could  only  get  a  two-tube  fire,  setting  both  tubes  sharp  on  the 
same  bow  and  sheering  with  the  helm  just  prior  to  firing  in  order 
to  bring  the  tubes  to  bear,  both  torpedoes  being  discharged 
simultaneously.  This  method  of  fire  I  have  used  repeatedly 
aboard  the  Mackenzie,  under  most  trying  conditions  of  helm  and 
speed,  and  the  Obry  gear  insured  very  pretty  runs,  but  the  method 
is  inferior  to  the  first  given  in  that  it  throws  the  third  tube  out  of 
action,  it  requires  large  helm  action  of  the  boat  at  a  most  critical 
time,  and  the  zone  of  fire  is  far  narrower  than  in  the  first  method. 
The  two  tubes  might  be  trained  with  a  slight  divergence,  but  this 
would  not  make  the  method  equal  to  the  first     (See  Diagram  C.) 

2y.  With  the  first  method  of  fire  the  boat  would  naturally  turn 
toward  the  side  on  which  the  single  torpedo  was  discharged, 
slowing,  if  necessary,  to  avoid  collision  with  the  weapon.  It  is 
possible  that  some  boats  would  make  a  better  retreat  by  revers* 
ing  and  backing  out  of  range,  but  this  is  a  question  that  each 
commanding  officer  must  settle  for  himself  with  regard  to  his 
own  boat.  I  believe  that  with  a  norma!  boat  the  helm  can  be  put 
over  either  way  immediately  after  firing  without  danger  of  run- 
ning  over  a  torpedo, 

d.  The  Evasion  of  the  Efi€my*s  Pkkei  or  Torpedo  Vessels. — 
28,  Up  to  the  present  moment  I  have  considered  only  the  most 
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favorable  circumstances  for  the  attack,  that  is  where  the  hostile 
fleet  is  on  our  own  coast,  and  I  have  not  touched  upon  the  ques- 
tion of  evading  the  enemy's  picket  or  torpedo  vessels*  The  case 
of  a  fleet  which  holds  itself  at  some  distance  from  the  coast  upon 
which  it  is  operating  is  also  one  in  which  torpedo  work  is  hard 
to  accomplish,  hut  the  difficulties  are  of  a  similar  nature  to  those 
already  considered,  the  distance  scale  being  increased  to  such 
an  extent  as  to  perhaps  only  allow  the  destroyers  to  act.  They 
would  have  to  go  further  to  find  their  prey,  and  as  the  distance 
is  increased  the  chances  of  success  are  greatly  diminished. 

29.  As  far  as  the  pickets  are  concerned,  it  is  probable  that  the 
only  vessels  which  an  enemy  on  our  coast  would  have  available 
for  this  purpose  would  be  such  as  could  be  hoisted  aboard  larger 
ships.  In  this  case  an  attack  by  better  sea-boats  in  fairly  heavy 
weather  might  be  advantageously  conducted.  In  any  event,  even 
should  the  enemy  be  able  to  maintain  a  picket  and  torpedo  vessel 
line,  having  a  natural  or  occupied  base  within  a  reasonable  dis- 
tance, the  defending  force  should,  after  a  short  time,  be  able  to 
wear  out,  disable  or  destroy  the  small  craft  outside,  so  as  to 
render  them  inoperative^  meanwhile  repairing  its  own  injuries  at 
its  own  more  convenient  base.  Such  a  picket  warfare  should  be 
carried  on  for  a  time  prior  to  the  real  attack  against  the  heavy 
ships,  until  the  enemy's  small  vessels  are  much  reduced  in  number 
and  efficiency,  and  in  it  the  effort  should  be  made  to  inflict  the 
greatest  amount  of  injury  possible  to  the  hostile  force  while  re- 
ceiving as  little  as  possible  ourselves;  in  other  words  Fabian 
tactics  should  be  the  order  of  the  day.  Of  course  every  feint 
or  picket  attack  should  be  instantly  transformed  into  the  real 
thing  if  the  opportunity  offers  itself  unexpectedly, 

30.  It  is  in  relation  to  the  picket  vessels  that  the  attack  from 
seaward  becomes  specially  valuable,  as  by  it  the  enemy  is  either 
caught  napping  or  is  obliged  to  halve  his  picket  force  in  order 
to  guard  himself  on  both  sides, 

31.  When  the  actual  attack  on  the  heavy  fleet  is  made,  the 
pickets  must  be  avoided  if  possible,  but  as  soon  as  the  section  is 
discovered  by  them  and  the  alarm  given,  a  partial  dispersion 
followed  by  an  effort  to  break  through  at  top  speed  must  be 
made.  The  small  vessels  must  be  disregarded  and  the  effort 
made  to  reach  the  main  enemy  in  spite  of  them.  The  force  fresh 
from  harbor  should  be  able  to  attain  a  much  greater  speed  than 
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tfaeic  s^bI  fHtrol  cmft,  and  the  beaT^  sfasps  of  the  enemy,  when 
tkcT  <)|paE  fre»  wM  be  joA  as  apt  to  destroy  their  owti  pickets  as 
tber  va  be  to  repoisc  tbe  atiackeis^  In  any  event  it  becomes  a 
cftie  of  do  tbe  bet  joo  ^ui  and  tmst  ID  diance  and  a  cool  head 
ft.  I  may  smy  hett  tbat  m  a  recent  essay  I  made  the  statemoit 
tbat  no  man  has  any  baiiiiCM  to  slait  ont  on  a  torpedo  attack 
of  rctaiMi^.  I  find  that  I  have  been  some- 
i  rggaiJ  to  tbis  pointy  for  I  did  not  mt^n 
to  say  tbat  there  was  do  chance  ol  rettiniing  from  such  an  attacks 
I  bcbere  tbat  there  is  an  excellent  chance.  Wliat  I  did  mean 
was,  not  tbat  an  attack  was  nec^sarily  &tal  to  the  participants 
tbcrctn,  bat  that  the  man  irho«  prior  to  going  out,  spends  his 
tiaie  m  ^icc^datta^  wbetbcr  or  not  he  will  come  back,  belongs 
aboard  a  big  sUp  and  not  in  the  lorpedo  flotilla. 


C — ^Torpedo  Vessels  with  the  Heavy  Fleet, 

a.  /«  Fmrign  Waters. — 35.  In  tonching  upon  the  relations 
the  torpedo  flotilla  to  the  heavy  fleet,  I  am  at  a  loss  to  know 
|Qst  what  to  ^y  in  regard  to  operations  in  foreign  waters,  for 
I  do  not  admit  that  the  boats  will  never  be  able  to  help  the  fleet 
when  away  from  home,  I  merely  do  not  consider  that  to  be  their 
legitimate  duty.  The  locality  in  each  case  and  the  vaning  con- 
ditions which  may  arise  make  it  almost  impossible  to  deduce 
an^ihing  of  ip'altie  in  regard  to  this  point.  Where  bases  can  be 
seized,  it  may  be  practicable  to  have  the  flotilla  aid  the  f!eet 
abroad,  both  in  opposing  hostile  ships  and  in  serving  as  pickets. 
In  treating  of  defensive  boat  work  I  have  necessarily  set  forth 
the  disadvantages  under  which  the  oflfensive  boats  must  labor 
when  on  a  foreign  coast,  and  I  believe  that  such  operations  must 
be  considered  as  special  cases  in  which  one  must  trust  to  the 
inspiration  of  the  moment* 

34.  And  in  this  connection  I  desire  to  state  that  in  my  opinion 
we  are  not  giving  nearly  enough  attention  to  the  question  of 
ship's  torpedo-boats.  I  very  strongly  believe  that  ever\^  vessel 
large  enough  to  do  so  should  carry  one  or  more  torpedo  launches, 
the  boats  to  be  so  built  as  not  to  sacrifice  seaworthiness  to  hi^ 
speed.  A  torpedo  depot  ship»  carrying  a  number  of  boats,  with 
gear  of  all  sorts  and  machiner\^  for  making  repairs,  would  be 
an  invaluable  attendant  upon  the  fleet,  while  the  small  boats 
would  earn  their  cost  as  pickets  alone.     My  idea  of  such  a  boat 
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is  a  seaworthy  sixty-foot  craft  with  a  speed  of  about  ten  knots, 
to  carry%  say,  two  one-potinder  guns  and  a  single  central  pivot 
torpedo-tube  for  a  3,55  meter  torpedo.  No  air-plant  or  other 
special  machinery  would  be  installed,  for  the  boats  would  depend 
upon  the  big  ships  for  all  mechanical  service,  A  fleet  of  six 
battleships  and  armored  cruisers  should  be  able  to  put  a  dozen 
such  boats  into  the  water,  and  the  torpedo  supply  ship  should 
add  six  more.  I  am  very  sure  that  any  fleet  commander  would 
be  more  than  glad  to  feel  that  at  all  times  he  had  a  flotilla  of 
eighteen  such  craft  at  his  disposal. 

b.  in  Coast  Defense, — 35.  I  believe  that  there  is  a  very  large 
field  for  the  torpedo  vessel  in  assisting  the  fleet  in  coast  defense p 
be  it  either  an  offensive  or  a  defensive  defense.  In  the  first  place 
there  is  the  opportunity  which  the  torpedo-boat  attack  pure  and 
simple  may  lead  up  to  by  crippling  or  destroying  some  of  th* 
hostile  ships,  thus  perhaps  turning  a  superior  into  an  inferior 
force*  Under  some  circumstances  it  might  be  possible  to  de- 
liver the  straight  torpedo-boat  attack  and  to  follow  it  up  closely 
by  a  sortie  of  the  fleet,  taking  advantage  of  the  inevitable  con- 
fusion and  possible  destruction  caused  by  the  boats* 

36.  At  another  time  it  might  be  advisable  to  have  the  heavy 
fleet  come  out  at  night  and  make  a  dash  through  the  enemy's 
line,  the  torpedo-boats  following  and  acting  while  the  enemy  is 
under  the  almost  irresistible  temptation  to  pour  all  its  fire  into 
the  big  ships  just  passed  but  still  in  sight.  The  enemy's  pickets 
would  here  give  the  alarm,  and,  after  the  passage  of  the  heavy 
fleet,  would  have  laid  upon  them  the  duty  of  breaking  up  the  boat 
attack,  so  in  passing  out  the  big  ships  should  use  their  utmost 
endeavors  to  destroy  every  small  craft  that  can  be  seen,  thus 
freeing  the  following  torpedo-boats  as  much  as  possible  from  the 
harassments  of  a  running  picket  fight. 

37.  It  is  possible  to  go  on  bringing  up  case  after  case  in  which 
good  torpedo  work  could  be  done  by  the  flotilla  acting  with  the 
fleet  in  offensive  coast  defense,  even  including  the  possibility 
of  hiding  the  boats  behind  big  ships  in  a  day  action  until  a  favor- 
able opportunity  for  a  dash  occurs.  While  it  is  possible  that  a 
chance  might  occasionally  oflFer  itself  under  these  conditions,  at 
the  same  time  I  feel  that  such  an  effort  would  be  as  near  madness 
as  it  is  possible  to  get.  The  torpedo-boat  is  essentially  of  a  noc- 
turnal character,  and  unless  covered  by  darkness,  fog,  or  some 
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similar  protection,  she  has  very  little  business  within  ^nshol  ot 
the  enemy's  heavy  fleet. 

38.  The  great  trouble  in  actions  by  a  combined  fleet  of  heavy 
vessels  and  torpedo-boats  is  the  difficulty  of  telling  friend  from 
foe,  especially  at  night.  Even  with  the  plainest  identification 
marks  and  signals,  and  with  officers  and  gun  pointers  thoroughly 
instructed  as  to  the  plan  of  action*  the  danger  of  a  mistake  is 
exceedingly  great.  The  chance  of  destruction  by  a  friend  is  a 
risk  that  every  n;an  aboard  a  torpedo-boat  understands  and  takes, 
and  such  a  mistake,  while  much  to  be  deplored,  is  not  necessarily 
of  moment  in  relation  to  the  great  events  of  the  action,  but  the 
accidental  torpedoing  of  one's  own  battleships  is  much  too  serious 
a  danger  to  be  willingly  undergone  without  the  best  of  reasons. 
The  need  of  the  moment  must  decide  the  amount  of  such  risk 
that  should  be  taken,  and  every  possible  safeguard  must  be 
applied. 

39.  In  assisting  at  a  passive  defense  by  fleet  and  forts,  to  pre- 
vent the  forcing  of  a  harljor,  the  boats  would  be  of  the  very 
greatest  value,  but  the  topography  and  hydrography  of  the  indi- 
vidual port  to  be  considered  play  such  an  important  part  in  any 
such  engagement  that  it  is  useless  to  attempt  to  theorize  in  gen- 
eral terms  upon  this  phase  of  action. 

40.  In  this  connection  the  question  of  the  use  of  the  automobile 
torpedo  from  shore  is  well  worth  attention.  Although  the  sub- 
ject is  more  properly  one  for  the  consideration  of  our  army 
brothers,  I  may  be  forgiven  for  expressing  the  opinion  that  the 
modern  torpedo,  which  runs  accurately  up  to  two  thousand 
yards,  with  a  speed  of  over  twenty  knots  for  that  range,  is  worth 
something  as  a  part  of  a  shore  defense.  For  this  use  much  larger 
torpedoes,  with  increased  range,  speed  and  weight  of  explosive 
charge  could  be  used,  the  limits  of  space,  etc.,  aboard  ship  being 
the  only  reason  why  it  is  not  possible  to  secure  a  higher  powered 
weapon  for  ship  use.  Many  harbors  are  narrow  at  the  entrance 
and  so  deep  as  to  render  mining  difficulty  as  is  this  very  port  of 
Newport,  and  masked  batteries  of  tubes  could  well  be  concealed 
and  effectively  used  in  such  cases.  It  is  also  probable  that  in 
some  such  cases  the  Elswick  under-water  tube,  used  from  sub- 
merged chambers,  would  constitute  a  very  strong  element  of 
defense,  and  one  which  an  enemy  would  find  it  exceedingly  hard 
to  detect  or  to  combat.  It  may  be  noted  that  such  batteries  would 
in  no  way  interfere  with  friendly  shipping. 
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D. — ^The  Torpedo  Aboard  Vessels  other  than  Torpedo 

Vessels. 

a.  Limitations  upon  the  Weapon  Imposed  by  Types  of  Tube  Insial- 
/crfiow,— 41.  Passing  from  torpedo  vessels  to  the  handling  of  the 
weapon  aboard  ships  not  specially  designed  for  the  work,  we  find 
that  the  general  policy  of  the  world  to-day  is  to  do  away  with 
torpedoes  aboard  big  ships  except  as  used  from  submerged  tubes. 
This  I  believe  to  be  sound,  for  I  think  that  opportunities  for  the 
use  of  a  torpedo  from  a  big  ship  will  be  decidedly  rare.  At  the 
same  time  the  weapon  is  one  which  may  give  a  great  advantage 
at  some  one  instant;  its  presence  aboard  ship  in  a  submerged 
tube  does  not  constitute  a  special  danger  to  the  ship  herself  as  it 
used  to  do  with  the  above-water  tubes,  and  the  ships  of  the 
heavier  classes  can  readily  furnish  the  room  for  the  submerged 
installation,  so  I  am  very  strongly  in  favor  of  putting  that  form 
of  tube  aboard  all  heavy  ships.  With  us,  in  passing  from  our  old 
policy  of  putting  torpedoes  aboard  everything  afloat  to  the  more 
sensible  scheme  outlined  above,  we  have  now  in  service  the 
above-water  broadside  lower  deck  tube  behind  armor  in  all  of  our 
battleships  up  to  the  new  Maine  class.  Beginning  with  the  last- 
named  vessel  and  her  sisters,  all  our  new  battleships  and  large 
armored  cruisers  will  carry  at  least  two  submerged  tubes,  but 
nothing  above  water. 

42.  The  lower  deck  broadside  tube,  as  generally  installed  on 
our  ships,  is  pivoted  to  the  side  and  has  a  train  of  fifty  to  sixty 
degrees  on  each  side  of  the  beam,  which,  with  the  adjustable 
g\TOscope,  gives  a  very  considerable  range  of  fire,  especially  with 
the  ships  that  have  two  such  tubes  on  each  side.  As  there  is  a 
very  strong  tendency  to  do  away  with  even  this  form  of  above* 
water  tube,  and  as  the  method  of  fire  from  big  ships  will  be  prac- 
tically the  same  with  either  the  submerged  or  the  lower  deck  tube 
except  that  four  above-water  tubes  will  give  more  chance  of 
hitting  than  two  fixed  submerged  tubes,  I  shall  consider  only  a 
vessel  of  the  new  Maine  class,  having  two  submerged  tubes,  one 
fixed  on  each  beam  at  a  point  forward  of  the  dead  flat  section, 

43.  The  submerged  tube,  as  already  stated,  is  a  fixture  in  the 
ship,  and  is  not  capable  of  being  trained.  It  may  be  placed  to 
point  in  almost  any  direction  relative  to  the  fore  and  aft  line,  but 
the  custom  is  to  place  it  either  normal  to  the  ship's  side  or  else 
to  point  abeam.    The  latter  installation  has  been  adopted  in  our 
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service.  Such  being  the  case,  the  only  variation  from  beam  fire 
that  we  can  get  is  by  the  use  of  the  adjustable  gyroscope,  which 
will  enable  us  to  run  torpedoes  from  these  tubes  parallel  to  the 
keel  in  either  direction^  or  even  to  a  certain  degree  across  the 
bow  or  stern- 

k  Tcrl*edo  Firing  T&cHcs  of  the  Singk  Hcaiy  Ship. — 44.  As  the 
torpedo  and  the  ram  are  both  weapons  which  require  thai  the 
s^hips  shall  close  witli  each  other  before  they  can  be  used,  it  seems 
to  me  that  the  two  go  together^  and  that  a  captain  would  hardly 
ever  close  for  the  use  of  one  without  expecting  to  try  to  use 
the  other  also.  When  we  consider  this  maneuver  we  will  find 
the  conditions  somewhat  different  from  those  we  have  already 
examined  in  connection  with  torpedo  vessels,  for  with  these  last 
named  the  object  is  to  so  direct  your  course  and  speed  that  the 
enemy's  path  and  your  own  will  intersect,  but  the  enemy  and 
your  own  vessel  must  not  reach  the  intersection  at  the  same 
moment.  The  torpedo-boat  must  be  some  distance  from  the 
point  of  crossing,  her  object  being  to  have  her  torpedoes  and  not 
her  own  hull  at  that  point  when  the  hostile  ship  reaches  it.  With 
a  big  ship  it  is  different,  in  that  the  attacking  vessel  desires  to 
have  her  ram  reach  the  intersection  simultaneously  with  ihe 
enemy's  beam.  Such  being  the  case,  the  enemy  must  be  tor- 
pedoed before  the  courses  cross^  and  the  question  is  as  to  how 
best  to  coordinate  the  ram  with  the  two  torpedoes  in  tubes 
pointed  one  on  each  beam.  To  get  the  best  chance  for  using 
each  one  of  these  three  weapons,  I  believe  both  torpedoes  should 
be  set  to  run  ahead  parallel  to  the  keeh  With  a  torpedo 
tactical  diameter  of  three  hundred  yards  this  would  bring  each 
of  them  into  a  path  parallel  to  the  course  of  the  ship  but  one 
hundred  and  fifty  yards  away  from  her,  each  on  its  own  side.  For 
example,  let  us  consider  tw^o  ships  steering  courses  at  right  angles 
to  each  other  and  approaching  at  equal  speeds  an  intersection 
equidistant  from  both,  as  shown  in  Diagram  D.  If  when  at  J, 
431  yards  from  the  intersection,  No.  i  fires  her  port  torpedo  with 
the  gyroscope  set  as  described  above,  being  610  yards  from  No.  2 
at  the  moment,  the  torpedo  will  describe  a  track  517  yards  long, 
and  will  arrive  at  S,  one  hundred  and  fifty  yards  from  the  inter- 
section^  simultaneously  with  the  center  of  Ho-  2,  both  vessels 
moving  at  15  knots,  and  a  hit  will  be  secured.  Failing  of  its 
effect  for  any  reason,  the  ships  would  approach  each  other  at 
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equal  speeds  as  shown,  until  No.  i  has  her  chance  with  the  ram 
at  C  Of  course  the  captain  of  the  ramming  ship  would  exercise 
the  greatest  caution  to  keep  from  missing  his  ram  stroke  in 
such  a  way  as  to  cross  his  enemy's  bow,  and  is  more  apt  to  get 
to  the  point  of  intersection  too  late  than  too  early. 

Under  the  conditions  shown^  the  officer  in  charge  of  the  star- 
board tube  would  be  at  his  station,  and  the  instant  he  saw  the 
adversary  coming  across  the  bow  in  such  a  way  as  to  indicate 
that  the  effort  to  ram  was  a  failure,  he  would  at  once  fire  his  tor- 
pedo, thus  having  a  chance  at  the  escaping  enemy  just  after  he 
had  crossed  the  bow.  By  this  method  of  fire  we  first  try  with 
one  torpedo;  if  that  fails  we  get  a  chance  with  the  ram,  and  fail- 
ing with  that  we  have  a  third  opportunity  with  the  other  torpedo. 
With  two  tubes  on  each  side  the  forward  torpedo  on  each  side 
should  be  set  to  run  ahead  parallel  to  the  keel  and  the  after 
one  to  diverge  five  degrees  away  from  it,  thus  giving  by  simul- 
taneous fire  a  much  greater  chance  of  hitting  than  with  only  one 
weapon.  If  the  attack  fails  totally  the  ship  would  keep  on  her 
way  at  high  speed  without  altering  her  helm,  running  down  the 
lane  between  her  torpedoes  until  they  stop  and  sink,  thus  get- 
ting away  from  her  adversary's  probable  effort  to  counter  and 
keeping  clear  of  her  own  torpedoes  at  the  same  time.  It  may  be 
pointed  out  that  this  chance  of  torpedo  fire  is  equally  open  to 
No,  2  when  at  A,  and  also  after  she  passes  No,  i,  if  she  does  so. 
Also  in  every  such  action  it  requires  but  a  slight  miscalculation 
or  change  in  conditions  to  convert  attacker  to  attacked  and  vice 
versa,  and  that  as  a  maneuver  it  is  an  essentially  dangerous  one, 
one  that  should  only  be  attempted  under  exceptional  circum- 
stances, 

45,  To  those  who  claim  that  her  own  torpedoes  would  con- 
stitute a  danger  to  the  ship  firing  them,  I  reply  that  ram  and  tor- 
pedo work  is  the  very  essence  of  all  that  is  dangerous.  It  is  stak- 
ing all  upon  a  single  throw,  and  if  a  captain  has  allowed  his 
torpedo  officer  proper  opportunities  to  become  acquainted  with 
the  individual  mechanisms  under  his  charge,  then  the  chance  of 
a  torpedo  failure  dangerous  to  the  attacker  is  not  too  great  to  be 
taken  with  a  light  hearty  provided  the  circumstances  warrant 
incurring  the  dangers  from  the  enemy  already  pointed  out. 

46.  In  this  form  of  attack  the  analogy  between  the  tactics  of 
the  torpedo  vessel  and  of  the  battleship  is  very  plain.    The  latter 
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h^s  for  the  moment  transformed  herself  into  a  torpedo-boat  wWt' 
gun$  and  ram  added,  tnisting  to  her  gun  fire  and  brutal  ability 
to  stand  ptitiishment  to  give  her  that  protectton  which  the  frailer 
vessel  seeks  under  the  friendly  cover  of  night  or  fog. 

47.  The  only  case  in  which  I  can  conceive  that  a  heavy  ship 
wpiild  use  her  torpedoes  in  defense  is  when  attacked  by  one  or 
more  heavy  vessels  that  she  cannot  keep  off  by  her  gun  fire.  It 
is  more  than  likely  that  her  motive  and  maneuvering  powers 
would  be  disabled  before  these  conditions  arose.  In  going  into 
a  fight  I  should  always  prepare  to  use  the  torpedoes  wth  the 
ram  in  the  offensive,  and  so  should  have  them  set  for  ahead-fire 
as  described  above*  As  in  making  such  an  attack  one  would 
naturally  tnt*  to  approach  an  enemy's  beam*  so  we  may  expect 
that  the  torpedo  would  be  mainly  used  in  defense  against  a  target 
abeam  or  nearly  so.  Thus  wc  would  have  to  reset  the  torpedo 
steering  gear  before  making  such  use  of  it,  and  the  ability  to  get 
this  done  in  time  will  depend  not  only  upon  the  efficiency  of  the 
torpedo  handlers,  but  also  very  largely  upon  the  facility  with 
which  orders  can  be  passed  between  conning-tower^  torpedo- 
firing  stations  and  manipulating  room, 

48.  In  this  connection  it  may  be  said  that  it  is  essential  that 
proper  firing  stations  be  established  aboard  these  ships.  The 
English  practice  is  to  fire  from  the  conning-tower,  but  to  me  tt 
seems  manifest  that  the  captain  cannot  reasonably  be  expected 
to  manipulate  torpedo  directors  and  attend  to  other  torpedo  de- 
tails in  the  already  too  crowded  conning-tower,  and  therefore  we 
must  establish  armored  stations  to  keep  off  the  heavy  rapid  fire 
at  close  range  which  will  of  necessity  be  endured  while  closing 
to  torpedo  range  or  while  being  closed  upon.  Every  possible 
facility  of  communication  between  the  conning-towerj  firing  sta- 
tions and  manipulating  rooms  must  be  supplied,  and  the  officer 
at  the  director  must  himself  fire  the  torpedo  electrically  without 
any  intermediary-*  While  hitherto  neglected,  this  point  has  been 
covered  in  the  Maine  class  after  a  fashion,  at  least  the  arrange- 
ment there  is  better  than  the  absence  of  any  system  at  all  under 
which  we  have  hitherto  labored.  This  question  is  a  difficult  one 
to  solve  satisfactorily*  and  is  well  worthy  of  more  thought  than 
has  yet  been  bestowed  upon  ft 

49.  In  my  judgment  the  effort  to  torpedo  a  ship  which  is  ap- 
proaching bows  on,  or  nearly  so,  to  ram,  is  going  to  be  very  dtffi* 
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Hi  to  bring  to  a  successful  conclusion.    The  target  presented  is 

rery  small,  and  the  angle  at  which  the  torpedo  will  strike,  even 

[if  a  hit  is  secured,  will  necessarily  be  so  oblique  as  to  render  a 

(failure  of  the  exploder  more  than  likely,  while  the  bow  wave  of  tfie 

jnnishing  ship  would  tend  to  throw  the  torpedo  bodily  to  one 

[side,  or  to  deflect  it  momentarily  to  a  still  more  obHque  impact 

lore  the  gyroscope  could  take  charge  and  return  it  to  its 
'eotirse.  I  therefore  believe  that  the  much  exploited  use  of  the 
torpedo  to  keep  off  a  ramming  enemy  when  disabled  is  more 
likely  to  prove  a  failure  than  a  success.  In  other  words,  the 
torpedo  appears  again  as  the  weapon  of  an  active  attacker,  rather 
than  one  for  passive  defense.  Even  to  take  advantage  of  it  when 
cornered  by  a  superior  force,  the  ship  using  it  must  for  the 
moment  make  a  vicious  attack  if  she  would  hope  to  accomplish 
her  object.  If  for  special  reasons  it  be  desired  to  ram  an  enemy 
whose  helm  or  engines  are  injured,  I  do  not  consider  that  the 
risk  of  being  torpedoed  in  so  doing  is  too  great  to  be  taken,  but 
if  time  served  in  all  probability  it  would  be  better  to  lay  off  and 
choose  angle  and  distance,  letting  the  guns  do  the  work  in  com- 
parative  safety. 

50.  A  vessel  attempting  to  torpedo  and  ram  an  adversary  and 
failing  will  find  herself  in  great  danger  from  torpedoes  if  she 
passes  astern  of  her  adversary,  and  from  both  ram  and  torpedoes 
should  she  arrive  at  the  intersection  of  courses  too  soon,  and  here 
again  it  is  very  necessary  for  the  commanding  officer  of  the 
attacked  vessel  to  be  able  to  quickly  communicate  changes  of 
plan  to  the  torpedo  personnel,  in  order  that  gyroscopes  may  be 
reset  if  desired.  A  vessel  passing  either  ahead  or  astern  of 
another  at  close  range  is  peculiarly  liable  to  a  blow  from  a  tor- 
pedo, for  with  a  ninety  degree  change  of  course  by  the  torpedo 
after  firing  we  get  a  beam  impact  with  every  chance  of  success^ 
provided  we  are  only  quick  enough  to  take  advantage  of  it. 

51*  The  different  possibilities  for  attack  and  defense  arising 
in  this  manner  are  numberless,  and  much  can  be  learned  from  a 
consideration  of  individual  cases,  but  I  will  pursue  the  question 
no  further  at  this  time. 

€.  The  Use  of  the  Torpedo  from  Heavy  Skips  in  Fleet  Actions^ — 
52.  As  we  pass  from  the  tactics  of  the  single  ship  to  the  use  of  the 
torpedo  from  big  ships  in  fleet  actions,  I  must  confess  that  the 
question  becomes  so  large  as  to  render  a  satisfactory  discussion 
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well  nigh  impossible,  including,  as  it  does,  the  entire  question  of 
the  battle  tactics  of  tlie  heavy  fleet.  Consider  tw^o  moderfi  fleets 
opposed,  of  equal  power  and  with  equal  personnels,  and»  as  ha5 
already  been  said,  the  game  will,  from  a  checker-board  point  of 
view^  always  be  played  to  a  draw^  but  on  the  high  seas,  v^-ith  meo 
of  different  abilities  in  control,  there  will  most  probably  be  some 
sort  of  preliminary  fencing,  which  I  feel  sure  will  be  in  colunto 
or  some  similar  formation.  Judging  from  the  lessons  of  the  past* 
the  object  will  be  to  take  advantage  of  some  favorable  circum- 
stances, natural,  accidental  or  created,  to  so  double  your  own 
entire  force  on  some  fraction  of  the  hostile  fleet  as  to  enable  you 
to  overwhelm  part  of  his  ships  with  less  loss  to  yourself  before  the 
rest  of  the  opposing  fleet  can  get  into  action.  As  in  the  past, 
this  will  probably  result  in  an  effort  to  concentrate  on  the  actual 
rear,  but  with  the  present  range  of  guns  and  mobility  of  ships  it 
will  be  very  hard  to  accomplisli  unless  there  be  some  great  error 
on  the  part  of  one  of  the  fleet  commanders  or  his  subordinates. 
I  beheve  that,  barring  accidents,  this  is  the  only  way  in  w^hich  a 
decisive  action  between  equal  fleets  can  be  pulled  ofir,  and  as  its 
conduct  depends  very  largely  upon  failure  upon  the  part  of  cer- 
tain men  in  some  unforeseen  direction,  it  is  useless  to  tr>*  to  lay 
out  any  plan  for  taking  advantage  of  such  errors. 

53.  Tliis  much  may  be  said,  however,  that  as  the  effort  will 
probably  be  to  break  through  the  enemy's  line  and  cut  off  some 
of  his  ships,  torpedoes  should  be  set  for  use  ahead  as  previously 
described,  the  weapon  appearing  in  the  offensive  again,  being 
used  in  breaking  through  the  line.  The  point  at  once  appears 
again,  that  a  vessel  approaching  bows  on  is  in  excellent  shape  to 
use  her  torpedoes,  while  she  presents  the  most  difficult  target 
possible  to  her  adversary. 

E, — Actions  Between  Torpedo  Vessels. 

54. 1  can  conceive  of  no  circumstances  under  which  two  groups 
of  torpedo  vessels  will  ever  engage  each  other  as  do  big  ships  in 
fleets.  To  my  mind  torpedo-boat  actions  will  consist  of  running 
fights  between  two  groups,  one  of  which  is  endeavoring  to  seek 
shelter  under  friendly  heavy  batteries  from  an  attacking  force  of 
boats  or  destroyers.  In  other  words,  it  will  ahvays  be  a  bow 
and  stern  fight,  and  I  believe  that  in  all  torpedo  vessels  the  right- 
ahead  and  right-astern  gun  fire  should  be  exalted  at  the  expense 
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>f  the  beam  fire.  Being  a  case  of  chase,  I  believe  that  there  will 
|be  but  little  tactics  in  it.  Boats  must  not  be  so  far  advanced  from 
support  as  to  allow  themselves  to  be  cut  off,  but  beyond  that  I 
see  no  other  rules  to  be  laid  down.  If  chased  by  a  heavy 
ship  the  stern  fire  would  also  be  of  value,  and  a  torpedo  fire  astenx 
similar  to  that  described  for  attack  ahead  would  prove  very  dis- 
couraging  to  the  pursuer. 

F. — Submarine  Boats. 

55*  In  regard  to  submarine  boats,  I  may  say  that  Mr.  Holland 
has  given  us  a  very  good  boat  as  far  as  it  goes.  However,  in 
spite  of  claims  to  the  contrary,  no  decent  speed  can  be  attained 
nor  can  the  crew  remain  aboard  more  than  a  few  hours,  and  it  is 
no  more  possible  to  see  under  water  than  it  used  to  be.  Here 
we  have  serious  limitations  which  yet  remain  to  be  overcome. 
Meanwhile,  I  believe  that  the  boat  is  as  good  as  any  in  use 
abroad,  that  she  is  comparatively  safe  for  her  crew,  and  that  there 
are  very  considerable  possibilities  in  the  type.  Certainly  the 
moral  effect  upon  a  blockading  fleet  would  be  very  great,  and  I 
believe  that  once  in  a  while  one  of  the  boats  would  accompHsh 
something.  I  think  that  the  question  of  tactics  in  regard  to  these 
craft  is  hardly  yet  ripe  for  discussion, 

G. — Summing  up* 

56.  In  summing  up  I  will  state  in  a  few  words  what  I  think  has 
probably  become  apparent  in  the  course  of  my  lecture,  that 
wthin  the  limits  I  have  laid  down  I  am  enthusiastic  as  to  the 
possibilities  of  torpedo  warfare.  Beyond  those  limits  I  should 
always  be  wiUing  and  anxious  to  try  it,  under  almost  any  circum* 
stances,  but  I  should  consider  failure  rather  more  apt  to  follow 
the  effort  than  success. 

57,  I  believe  no  officer  will  ever  do  anything  with  the  torpedo 
who  waits  for  his  enemy  to  come  within  reach.  There  is  but  one 
way  to  use  the  weapon,  even  in  the  defensive,  and  that  is  to  go  in 
search  of  your  adversary^  and  deliver  upon  him  the  most  vicious 
attack  that  you  can  possibly  contrive.  Then,  if  the  officers  and 
men  who  have  the  matter  in  hand  have  the  requisite  skill,  experi- 
ence and  nerve  for  handling  so  delicate  a  weapon,  and  if  time 
and  conditions  be  well  chosen » the  action  will  take  place  with  the 
greatest  possible  chances  of  success. 


S8.  IndoMBf  I  mqr  flsjr  dm  I  flnke  flD 
end  tlieciittreMilqect.iorIbcfie«cittokea 
I  have  merdy  poiotod  out  what  I  rnmMrr  tc 
able  ctrctimftaiiccs  far  the  we  of  the  toipedo 
of  taking  advantage  of  them,  with  a  iei 
bilities  of  using  the  weapon  under  lea 
stances.    If  in  so  doing  I  shall  cause  or  hdp 
the  subject  more  fully  and  to  give  the  service  tlie 
thoughts,  I  shall  feel  that  I  have  accompfished  ai 
value  and  shall  be  more  than  repaid  for  my  labor 
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MEMORANDUM  ON  GENERAL  STAFF  FOR  THE 
U.  S.  NAVY. 

By  Captain  H.  C,  Taylor,  U.  S.  Navy. 


Introduction, 

The  following  memorandum  was  submitted  to  the  Navy  De- 
partment last  winten  The  general  idea  it  embodied  met  with 
approval,  and  one  of  its  immediate  consequences  has  been  the 
estabUshment  of  a  Board  to  undertake  General  Staff  work.  The 
Board  is  known  as  the  *'  General  Board" 

The  Department  has  permitted  the  ideas  contained  in  this 
memorandum  to  be  made  public,  and  as  some  officers  have 
formed  mistaken  notions  of  the  duties  which  the  General  Board 
is  to  perform  it  seems  desirable  that  the  original  memorandum 
should  appear  in  the  Naval  Institute.  The  suggestions  con- 
tained at  the  close  of  the  memorandum  were  not  regarded  as 
final,  but  were  only  to  serve  as  a  basis  for  discussion*  Some  of 
the  suggestions  were  approved,  others  were  not,  and  still  others 
were  approved  but  could  not  at  the  moment  be  carried  out,  owing 
to  a  scarcity  of  officers,  or  other  causes. 

The  value  of  the  memorandum  will  be  in  rendering  practical  the 
principle,  hitherto  vaguely  expressed,  of  a  General  Staff,  the  first 
stage  having  been  reached  when  the  Office  of  Intelligence  and 
the  War  College  became  firmly  established.  The  creation  of  a 
General  Staff  for  the  navy  of  a  great  nation  must  be  like  all  large 
movements,  of  slow  growth.  Any  tmdue  suddenness  or  jerkiness 
tends  to  dissipate  the  strength  of  the  onward  impulse.  The 
Gennans  took  fifty  years  to  perfect  their  General  Staff;  we  will 
not  probably  achieve  it  in  less  than  twenty-five  years.     How 
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much  of  that  time  we  may  already  have  gained  in  the  last  Eiutn 
years  of  the  Intelligence  Office  and  the  War  College,  we  cannot 
accurately  compute*  But  in  any  case  we  have  some  yeans  yet  d 
earnest  work  before  we  can  enjoy  the  benefits  in  our  Nay)%  wtech 
the  German  Anny  only  began  to  reap  after  i86q. 

The  reactionary  element  in  the  Navy  will  have  its  effect  upon 
this  develcpment,  and  for  that  reason  it  is  not  certain  that  the 
form  the  General  Staff  movement  now  takes  will  be  perroaneist 
This  form  is  the  establishment  of  a  General  Board  having  for  a 
nucleus  the  War  College  and  the  Intelligence  Office,  combinef! 
under  the  Chief  of  Navigation.  Other  methods  may  be  from  time 
to  time  substituted  for  these  if  found  desirable,  but  it  is  hoped 
that  whatever  be  the  means  employed,  the  end  to  be  attained  a§ 
shown  in  the  memorandum  will  be  kept  constantly  in  view  by  the 
Navy,  in  order  that  as  our  fleet  expands  to  large  proportions,  its 
proper  disposition  in  war  may  be  provided  fon 


Memorandum. 

The  need  for  a  General  Staff  in  our  Navy  is  not  tinnatural: 
All  mihtary  organizations,  afloat  and  ashore,  experience  the  same 
necessity,  as  do  all  large  business  enterprises  in  civil  life,  though 
under  other  names  than  that  of  General  Staff.  The  regular 
traffic  of  a  railroad  ten  miles  long,  connecting  two  unimportant 
villages  needs  only  honest  management  and  some  technical  skill; 
but  when  such  a  railroad,  having  grown  to  thousands  of  miles  of 
track  and  drawing  its  freights  from  far  distant  territory',  is  forced 
to  consider  the  varying  conditions  of  agriculture,  manufacture 
and  navigation  upon  which  its  own  life  is  based,  it  is  no  longer 
enough  for  it  to  possess  skilled  engineers  and  accountants,  btit 
there  must  be  a  group  of  men  who  have,  as  their  principal  work 
to  think  for  the  railroad,  to  observe  rival  lines,  to  consider  the 
local  laws  of  towns  and  states  which  their  tracks  traverse,  and 
above  all,  to  watch  the  figure  and  prepare  their  system  to  draw  all 
possible  advantage  from  events — agricultural,  financial  and 
political — as  they  occur. 

These  duties,  usually  performed  by  Boards  of  Directors  or 
central  ccmmittees  of  management,  are  similar  to  those  which, 
in  a  militaf)^  force  on  land  or  sea,  are  performed  by  a  general 
staff,  whether  called  by  that  name  or  not 
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The  functions  of  such  a  group  of  officers  are  developed  usually 

by  the  continuance  of  wars  through  considerable  periods, 
although  there  arc  exceptions,  one  of  which — and  the  most  no- 
table for  effectiveness — being  the  General  Staff  of  the  German 
Army,  which  attained  its  excellent  efficiency  through  the  half 
century  succeeding  the  Napoleonic  wars,  a  period  of  almost  un- 
broken peace  in  Europe. 

It  is  probably  more  accurate  to  say  that  the  necessity  for  a 
General  Staff  is  developed  and  made  apparent  by  long  wars,  while 
the  proper  evolution  of  its  duties  and  the  thorough  training  of 
its  members  is  more  successfully  accomplished  during  times  of 
peace.  Herein,  however,  lies  a  danger.  The  tendency  of  mili- 
tary bodies  in  peace  is  to  grow  theoretical  and  unpractical,  and 
the  utmost  care  is  needed  to  combat  this  mental  drift  of  intelli- 
gent officers  who  study  war  methods,  which  a  long  peace  pre- 
vents their  actively  practicing.  General  Von  Qausewitz,  himself 
a  veteran  Chief  of  Staff,  cautions  armies  against  giving  up  certain 
field  duties  to  the  General  Staff,  saying  that  the  higher  officers 
of  that  corps  gain  thus  an  undue  mental  predominance  that  leads 
to  an  exdusiveness  fatal  to  efficiency.  Dispositions  of  forces, 
he  adds,  that  should  be  made  without  previous  bias  of  mind  and 
to  suit  each  case  as  it  arises  on  the  field,  are  adopted  as  the  out- 
come of  a  rigid,  narrow  plan  decided  upon  beforehand  in  office 
or  camp. 

It  is  probably  with  this  caution  in  mind  that  the  Germans  have 
arranged  that  officers  of  the  General  Staff  shall  alternate  their 
service  on  the  staff  with  periods  of  active  regimental  work  in 
field  or  garrison.  Thus  they  avoid  during  peace  that  condition  of 
"  theory  gone  mad,"  which  some  other  armies  have  finally  cor* 
rected  only  after  serious  disasters  in  wan 

The  Fran  CO*  Prussian  conflict  of  1870  plainly  indicated  the  value 
of  the  German  General  Staff;  and  the  armies  of  the  great  powers, 
except  perhaps  the  United  States  and  England,  have  endeavored, 
with  varying  success,  to  imitate  it. 

With  navies  it  has  not  been  regarded  as  so  essential,  many 
naval  officers  of  all  nations  having  failed  to  perceive  that  the  un- 
derlying principles  of  a  military-  force  are  the  same  afloat  as 
ashore.  It  is  to  be  noted,  however,  that  the  Board  of  Admiralty 
in  England  satisfies  many  of  the  conditions  of  a  General  Staff,  at 
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tiiiQr  c>f  the  fleet 


Let 


consider  what  are  the  real  hinctions  of  the 


Sm&  oi  an  army  or  a  m\y. 

Its  dode$»  as  generally  understood,  are  to  gather  inforniatkm 
concemiiii^  foreign  navies  or  armies,  and  to  measure  and  cor- 
fCCtly  appreciate  their  military  value;  to  consider  the  probable 
lims  and  purpose  of  those  foreign  services  in  case  of  war;  to  gain 
a  kiiowle4f«  of  tfaetr  strong  places  and  of  the  strategic  centers 
tbqr  are  likely  to  occtxpy  at  the  opening  of  hostilities;  the  relation 
of  tfieir  force  and  its  strategic  center  of  action  to  our  territory 
and  force  in  its  probable  area  of  action;  finally,  a  careful  com- 
pariioii  ol  otrr  own  strength  with  that  of  other  nations. 

Based  upon  the  above  examinations,  plans  are  made  for  tbe 
various  warlike  contingencies  likely  to  occur.  These  plans  ait 
Ittsedt  primarily,  upon  strategic  and  tactical  principles,  and  later, 
woffled  out  with  a  detaO  that  grows  more  minute  as  information 
increases  and  deliberations  mature.  These  plans  which,  in  the 
Navy,  concern  themselves  at  first  with  our  regular  force  of  battle- 
ships and  auxiliaries,  will  gradually  include  Naval  Militia  and 
Reser\*es^  merchant  vessels,  the  naval  defense  of  anchorages  un- 
protected by  the  armyj  the  provision  of  additional  men  for  emer- 
gencies, and  finally,  after  frequent  consultations  with  the  army 
chiefs*  they  will  pro\ide  for  that  exact  cooperation  of  the  army 
and  navy  so  important  to  success. 

It  \y%\\  often  occur  that  the  Secretar)*  of  the  Navy,  when  these 
war  plans  are  before  him,  will  find  certain  changes  expedient  in 
the  peace  policy  and  establishment,  as  natural  deductions  from 
the  war  preparations,  and  one  effect  of  this  work  will  be  to  recog- 
nise that  the  Navy  is  a  war  machine  with  incidental  purposes  of 
peace*  When  this  principle  is  acted  upon,  the  Navy  will  become 
both  economical  and  efficient 

The  above  making  of  plans  is  the  first  element  of  General  Staff 
work,  and  is  generally,  though  vaguely,  recognized  as  being  its 
proper  duty* 

The  second  element,  though  rarely  recognized  in  a  formal  man- 
ner, is  by  far  the  more  important  of  the  two*     It  is  the  mental 
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training  of  officers  engaged  in  this  plan-making,  and  their  conse- 
quent readiness  to  confront  warlike  situations  in  general.  It  does 
not  equal  the  school  of  actual  war,  but  it  is  only  second  to  it — 
and  there  is  no  third  method.  This  trained  readiness  of  officers^ 
minds,  in  the  Franco-Prussian  War  of  1870,  constituted  the  essen- 
tial value  of  the  diligent  staff  work  done  by  the  Germans  during 
fift)"  years  of  peace.  What  the  world  at  large  saw  were  the  plans 
of  work  perfected  in  all  minutiae,  railroad  cars  numbered  for 
special  work,  arriving  near  battle6elds  on  schedule  time,  bring- 
ing guns  or  men,  pontoons  or  hospital  beds.  This  it  was  which, 
being  so  admired,  gave  to  the  Staff  its  reputation  among  nonpro- 
fessional people,  and  it  was,  in  fact,  a  most  valuable  aid  in  the 
battle  and  campaign ;  but  far  greater,  as  a  factor  of  efficiency,  was 
the  state  of  mind  of  German  officers — from  Generals  down  to 
Majors — that  familiarity  with  war  situations,  acquired  in  the  staff 
work  of  peace,  which  enabled  them  to  confront  all  emergencies 
of  the  campaign  with  ready  energy  and  composure  of  mind. 


Such,  then,  are  the  purposes  of  a  General  StaflF,  The  American 
Navy  has  for  some  years  felt  instinctively  that  this,  or  something 
like  this,  was  needed  for  future  efficiency.  Evidence  of  this  is 
apparent  in  the  creation,  many  years  ago,  of  a  War  College  at 
Newport  and  an  Office  of  Intelligence  in  the  Navy  Department, 
In  those  two  institutions  are  to  be  found  many  of  the  elements 
of  a  General  Staff,  requiring  only  a  slight  drawing  together  by  a 
common  head— such  as  the  Assistant  Secretary  or  the  Chief  of 
Navigation — to  create  a  nucleus  of  effort  around  which  would 
form  a  body  of  great  usefulness  to  the  Navy  and  the  country. 
It  would  grow  of  itself,  needing  but  one  care  and  precaution  on 
the  part  of  the  Navy,  namely  that  of  selecting  always  for  that 
dtJty  officers  best  known  for  their  practical  success  in  the  hand- 
ling of  ships  and  command  of  men,  and  forbidding  any  continu- 
ous staff  duty,  in  order  that  frequent  tours  of  active  service  afioat, 
alternating  with  the  General  Staff  work  ashore,  may  prevent  that 
over-theorizing  in  which  exists  always  the  initial  germ  of  decay 
for  any  practical  calling,  and  especially  for  a  profession  of  arms. 

In  the  development  of  the  IntelHgence  Office  and  War  College 
the  Navy  has  been  unconsciously  forming  the  elements  of  a  Gen- 
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cml  Staff,  until  now  the  time  has  arrived  when,  much  of  the  work 
having  been  done,  the  Navy  can  decide  whether  it  shall  give  life 
to  these  elements,  by  providing  a  concert  of  action  for  them,  hy 
adding  to  them  such  minor  work  as  may  be  fitting,  and  by  a&-j 
signing  the  whole  to  the  charge  of  some  official,  such  as 
Assistant  Secretary  or  the  Chief  of  Bureau  of  Navi^atioti,  wh 
by  the  nature  of  his  present  duties,  is  already  prepared  for  the 
superintendence. 


The  representative  form  of  our  government  causes  a  tenci 
in  the  executive  branch  to  lean  somewhat  upon  Congress  and  lo 
ask  its  action,  before  any  decided  movement  or  change  is  under- 
taken in  any  of  the  Departments,  This  tendency^  proper  in  all 
representative  governments  up  to  a  certain  point,  has  at  times  ^ 
been  carried  too  far,  and  projects  still  crude  and  requiring  ye 
of  trial  and  examination  by  the  executive,  have  been  placed  befon 
Congress  with  requests  for  legislation,  which  have  resulted 
measures  not  always  satisfactory  in  their  operation  to  the  vt 
persons  who  have  asked  for  them* 

This  evil  is  not  a  necessary  one.  The  scope  of  the  executive  1 
power  is  quite  sufficient  to  permit  such  testing  of  new  methods  as 
may  be  needed  to  convince  us  of  their  efKciency,  before  submit- 
ting them  to  Congress,  In  the  case  of  a  long-established  military 
service  such  as  the  American  Navy,  the  creating  of  a  General 
Staff  should  be  a  gradual  evolution,  carried  on  under  the  eye  of 
the  Department  and  continued  until,  when  satisfied  with  the  re^ 
suit,  the  Department  asks  Congress  to  pass  a  measure  which 
solidifies  into  law,  and  sanctions  the  continuance  of  a  condition  fl 
of  things  already  in  fact  existing,  ■ 

Up  to  the  point  where  the  money  Is  needed  and  the  legislative 
function  is  thus  encountered,  there  seems  to  be  no  reason  why  the 
Navy  Department  should  not  develop  a  system  of  General  Staff 
in  the  Navy»  though  it  need  not  have  that  title.  Later  on,  when 
some  years  of  trial,  change  and  modification  shall  have  perfected 
the  system,  the  formal  sanction  of  Congress  can  be  asked »  and 
such  moneys  appropriated  as  may  then  be  needed  for  its  main-* 
tenance. 

It  appears  from  the  annual  report  of  the  Secretary  of  War  fori 
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1899,  that  he  has  in  view  a  General  Staff  for  the  army,  under  the 
name  and  form  of  a  War  College,  and  the  ideas  embodied  in  that 
report  being  sound  and  practical,  there  seems  no  question  that, 
with  certain  modifications,  they  will  gradually  establish  them- 
selves as  the  foundation  of  a  military  structure  worthy  of  the 
learning  and  gallantry  of  the  army  officers.  The  movement  will, 
perforce,  be  slow  in  armies  or  navies »  being  obstructed  continually 
by  those  tendencies  to  stagnation  which  lie  hidden  under  the 
disguise  of  "  military  traditions*" 

From  the  naval  point  of  view^  this  project  of  the  army's  is  an 
excellent  one.  A  more  definite  embodiment  of  the  MiHtary  In- 
telligence Office  in  their  work  seems  to  us  desirable,  and  it  is  very 
expedient  to  insure  the  students  of  the  War  College  being  prin- 
cipally of  and  above  the  grade  of  Major,  leaving  the  schools  of 
application  at  Monroe,  Leavenworth,  Reilly  and  Willets  Point 
to  engage  the  attention  of  the  more  junior  grades.  Experience 
will  doubtless  instruct  the  army  officers  to  make  any  such  changes 
as  may  prove  desirable. 


This  memorandum  has  been  written  in  reply  to  an  inquiry  from 
the  Secretary^  of  the  Navy  as  to  what  concrete  things  should  be 
done  at  present  in  the  development  of  a  General  Staff* 

If,  in  response  to  this  inquiry,  we  should  submit  a  complete 
plan  covering  many  years,  elaborate  in  detail  and  precise  as  to 
dates,  we  would  by  this  only  indicate  our  own  ignorance  of  the 
true  nature  of  the  project;  but  we  may  with  confidence  suggest 
some  measures  whose  necessity  ts  now  plainly  apparent  At 
present,  we  perceive  certain  things:  ist,  that  we  have  estab- 
lished a  War  College  and  Office  of  Intelligence:  2nd,  that  these 
two  are  essential  elements  of  a  General  Staflf;  3rd.  that  the  De- 
partment appointed  a  War  Board  when  the  late  war  began,  indi- 
cating by  such  action  the  need  of  General  Staff  advice.  Let  us 
base  present  action  upon  these  facts  with  the  following  sugges- 
tions: 

a.  The  Secretary'  to  issue  an  order  to  the  War  College  and 
Office  of  Naval  Intelligence  that  their  work  shall  be  regarded  as 
directly  connected  and  interdependent,  and  that  the  chiefs  of  the 
tw*o  institutions  and  their  first  assistants  and  the  Chief  of  Bureau 
of  Navigation  shall  constitute  a  permanent  board  of  five  members. 
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who  shall  meet  freqoemljr  2n4  coopdt  as  to  ivar  plans  iiri  i 
timtioTL    That  one-half  tbe  Inleil^coce  Office  JSorce  da 


four 


ol 


W^  CoOese, 


s,iii 


months 
War  College  force  four  montlis  at  the  InidOigeaee  Ofice. 

b.  An  order  to  the  Chief  of  Bttncais  of  Nav^atioii  and  oAen 
concerned*  that  their  Board  of  five  shall  meet,  in  KorOBber  of 
each  y^LT,  the  Senior  Officer  of  the  Navy  and  the  officer  conn 
man  ding  the  North  Atlantic  Fleet  and  their  Cbicb  d  Sta&  and 
this  board  of  nine  shaU  consider  the  war  plans  and  other  dua 
that  have  been  devised  and  arranged  dttrii^  the  twelTe  monliks 
preceding;  and  this  board  niay  be  convened  at  other  tliii#^^  in 
addition  to  the  November  session,  when  thought  desirable, 

c.  That  the  approved  plans  be  in  the  custody  of  the  Chief 
Bureau  of  Navigation;  that  the  combined  work  of  the  Col 
and  Intelligence  Office  be  under  the  general  direction  and  onksi 
of  the  Chief  of  Bureau  of  Navigation;  and  that  the  Secretary  re- 
ceive, through  him,  the  war  plans  as  completed*  and  such  $^ 
geations  as  to  the  fleet  and  its  disposition  as  may  from  time  to 
time  result  from  the  discu^ion  of  the  plans. 

d.  When  matters  of  constructing,  arming,  equipping  or  man- 
ning the  fleet  are  necessarily  deduced  from  the  War  Plans,  airf 
require  action  of  the  Department  and  its  Bureaus  in  supplying 
Bhips  and  their  accessories,  they  shall  be  submitted  to  the  Assii- 
ant  Secretary,  who  shall  consider  them  and  tmnsmit  them  to  the 
Secretaty  of  the  Nav)\ 

f.  A  Department  Order  that  the  staff  of  the  Intelligence  Office 
be  not  less  than  ten  officers,  of  whom  one-half  be  above  the  grade 
of  Lieutenant,  Junior  Grade ;  and  the  permanent  staff  of  the  War 
College  be  not  less  than  eight  officers,  of  whom  one-half  be 
above  the  grade  of  Lieutenant 

That  the  number  of  officers  taking  the  course  at  the  War  Col- 
lege each  year  be  not  less  than  thirty,  of  whom  ten  may  be,  whcc 
desired,  of  the  Marine  Corps,  Army,  Revenue,  and  Naval  Re- 
serve or  Militia  services.  Of  the  officers  of  the  Navy,  three- 
fourths  must  be  above  the  grade  of  Lieutenant 

At  the  close  of  the  course,  the  names  of  those  desirable  for 
future  work  in  the  War  College  or  Intelligence  Office  will  be  sub- 
mitted to  the  Chief  of  Bureau  of  Navigation,  in  his  capacity  U 
Chief  of  General  Staff,  and  will  be  chosen  for  this  work  when- 
ever sea  duty  permits 
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AN  ADDRESS  DELIVERED  BEFORE  THE  NAVAL 
WAR  COLLEGE,  NEWPORT,  R.  L* 

By  The  Hon,  Frank  W.  Hackett,  Asst  Sec.  of  the  Navy. 


Mr.  President  and  Gentlenten  of  the  War  College: 

The  twelvemonth  just  past  has  proved  a  busy  year  in  national 
affairs.  For  the  first  time  since  the  formation  of  the  Govem- 
inent  has  it  fallen  to  the  President  to  send  from  our  shores  to  an 
island  of  the  sea  a  civil  governor ,  who  should  in  his  person  rep- 
resent the  dignity  and  power  of  the  United  States.  Fortunately 
for  us,  and  fortunately  lor  Porto  Rico,  the  Chief  Executive  was 
at  no  loss  whither  to  turn. 

A  judgment  so  sound,  and  an  address  so  pleasing*  had  char- 
acterized the  administration  of  Assistant  Secretary  Allen  that  the 
President  bade  him  lay  aside  his  work  for  the  Navy»  and  hasten 
to  San  Juan  with  a  message  of  good  will. 

You  who  have  witnessed  the  success  attendant  upon  his  efforts 
lor  the  welfare  of  the  service  need  not  be  reminded  how  com- 
pletely to  Mr.  Allen's  taste  was  the  work  in  which  he  had  become 
engrossed.  You  may  well  understand  with  what  reluctance  he 
has  abandoned  these  congenial  duties  in  order  to  take  up  larger 
responsibilities  in  an  unfamiliar  field.  The  new  Governor  yield- 
ed lo  the  choice  of  the  President  from  a  dictate  of  duty*  He  was 
sorrj^  to  leave  the  Department^  and  everybody  there  was  sorry  to 
part  from  him. 

Let  us  rejoice,  however,  that  the  people  of  Porto  Rico  are  set- 
ting out  upon  their  new  political  life  under  the  guidance  of  so 
gallant  a  leaden 

•  At  the  annual  opening,  June  2,  1900, 
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gjilgMiri  to  tlie  AwMtwm  Sccretny^  Om  lie  ital 
port,  wad  bj  bk  preiciicg  ai  die 

tmabaied  interest  fdt  bj  the 

falticii  of  Ibc  Naval  War  Cofkse.    So 

pemb  tne  to  assuie  you  that  I  btiag  lk 

Thii  imtitiitioti,  ^roung  as  it  1%  has 
ciice.    No  tboughtfti]  obsover,  I  kd  i 
Ibe  Krrice,  can  bii  to  perccrre  that  as 
adnttiiistmtion  from  ttme  to  time  pcesoi 
ditio&s  ever  vziymg^  they  demaod  for 
can  be  fostered  and  perfected  ooly  tbrongli 
by  a  college  such  as  tbis. 

For  the  privilege  of  re^poDding  to  your 
grateful.  The  occasion  demands  the  best  that 
I  am  not  a  little  concerned,  bowevo*,  as  to  the  line  of  thomll 
adapted  to  my  capadties,  and  therefore  most  appropn^e  to  p«r- 
ftue.  It  is  usually  expected  of  an  opeiting  address  ttet  it  ahd 
strike  a  keynote,  Thb,  I  confess,  I  camiol  da  Sttrch^  it  is  not 
for  a  worker  taken  up  on  the  rolls  at  the  elerenth  boor  to  harbor 
any  such  ambitious  purpose. 

It  was  of  Lord  John  RusseU,  you  remember,  that  Sydnej  Smttb 
rather  teastng^y  said: 

''  There  is  not  a  better  man  in  England,  but  Ms  wor^  bilme  ib 
that  he  is  utterly  ignorant  of  all  moral  fear;  there  is  nothiiig' that 
he  would  not  undertake*  I  believe  be  would  perform  the  opcfa* 
lion  for  the  stone,  build  St  Peter's,  or  assume  (with  or  wid^oot 
ten  minutes'  notice)  the  command  of  the  Channel  Fleet;  and  do 
one  would  discover  by  his  manner  that  the  patient  had  died,  die 
church  tumbled  down,  and  the  Channel  Fleet  been  knocked  to 
atoms/' 

There  may  be  Lord  Johns  in  the  country  at  large,  but  we  have 
not  been  making  assistant  secretaries  of  them — at  least,  not  lately. 
With  your  permission,  then,  I  shall  speak  from  the  standpoint  of 
the  average  American  citizen. 

Our  Navy  has  never  been  intrenched  more  firmly  in  the  popu- 
lar heart  than  at  this  very  hour*  Time  was  when  admiration  for 
our  sailors  found  a  home  chiefly  along  the  seaboard,  but  to-day 
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it  knows  no  bounds  of  locality-  Coast  and  interior  alike  pulsate 
vrith  a  thrill  of  patriotic  fervor  for  glorious  achievement  The 
peaks  of  the  Rockies »  as  it  were,  catch  the  spray  of  inspiration* 
No  village  in  the  land  is  so  remote  that  the  guns  of  Dewey  and 
of  Sampson  have  not  awakened  gladdening  echoes  within  its 
borders. 

The  average  American  citizen,  though  he  may  be  a  little  mysti- 
fied at  its  technique^  is  proud  of  the  Navy,  The  factory^  hand  at 
the  loom,  the  miner  delving  with  the  pick,  the  settler  as  he  drives 
a  furrow  through  virgin  soil,  each  voicing  that  intelligence 
wherein  lies  the  hope  of  the  Republic,  feels  somehow  that  for 
him  the  Oregon  in  Manila  bay,  the  Kcarsarge  and  the  Alabama 
(names  now  linked  in  perpetual  love  for  the  Union),  mean  pro- 
tection and  peace.  He  is  conscious  that  their  sleeping  force  war- 
rants  a  surer  return  for  his  honest  toil. 

Let  a  word  or  two  be  said,  therefore,  in  harmony  with  this 
broader  apprehension  by  our  whole  people  of  what  the  Navy 
stands  for.  Now  that  the  sphere  of  our  responsibility  as  a  na- 
tion has  widened,  and  populations  heretofore  strange  to  us  rely 
npon  the  protection  of  the  American  flag  for  an  advance  of  civili- 
zation, and  for  the  blessings  of  a  stable  government  with  political 
freedom,  it  is  plain  that  new  duties  are  required  and  will  continue 
to  be  required  of  our  commanding  officers  in  distant  waters.  It 
behooves  us,  then,  to  ponder  well  the  inquiry,  How  shall  the 
Navy  officer  of  the  near  future  best  meet  the  demands  that  his 
country  has  laid  upon  him?  Such  is  the  question  you  study  here 
to  answer. 

It  is  curious  to  note  that  two  branches  of  the  service  which 
have  so  much  in  common  should  differ  widely  when  brought  to 
a  definition.  Speak  of  the  army,  and  you  call  before  you  a  body 
of  men  armed  and  trained-  Speak  of  the  Navy,  and  we  picture  to 
ourselves  ships  armed  and  furnished  with  officers  and  crews* 
That  is  to  say,  while  the  former  means  men,  the  latter  brings  up 
the  material  instrument  with  which  men  work — a  ship  and  her 
guns — rather  than  the  man  himself*  But  the  world  has  personi- 
fied a  ship  from  the  days  of  Homer  down.  The  custom  ought 
not  to  blind  one  to  the  truth  that  the  ship  and  her  armament  is, 
after  all,  but  so  much  inert  matter*  It  is  the  man^  the  brain  of 
man,  that  is  everything* 

You  will  pardon  the  allusion,  but  I  shall  not  soon  forget  the 
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experience  of  one  bright,  lovely  afteraooo  in  May  when  I  saw| 

a  double^nder  gunboat,  her  fi^  to  the  breeze  aloft 

a  race  horse — ^almost  leaping — ^through  the  waters  of  a  CaroGaa 

sound  p  tin  til  she  crashed  upon  the  iron  sides  of  oar 

antagonist,  the  rebel  ram  Albemarle.     It  was  tiot  the 

but  the  intrepid  Roe,  that  did  the  deed. 

That  we  may  have  peace  you  teach  war.     You  hold  officeni 
the  one  central  fact,  that  the  Navy  means  organized  prepaiatioil 
to  crush  an  enemy.     It  means  that  men  and  material  are  r^dr 
upon  the  instant. 

When  Napoleon  was  asked  why  his  first  Italian  campaign ' 
the  most  successful  of  all  his  campaigns,  his  reply  was:    **  Be- 
cause ft  was  most  carefully  studied  out  beforehand/'     M  thcj 
book  learning  in  the  world  might  fail  to  create  a  saccessfnl  cap- ' 
tain,  and  yet  the  leader  who  can  profit  by   the   experience  of 
others  has  the  advantage  of  him  who  relies  altogether  upon  Us 
own  intuitions* 

So  here  you  proclaim  that  study  and  hard  thinking  are  ia 
order.  A  battle  on  land  or  water  means  that  somebody  has  been 
working  out  a  plan.  These  various  plans  in  time  have  evolved 
rules  and  maxims  based  on  certain  principles  that  prove  of  more 
or  less  value  as  guides  for  future  action.  What  these  ndes  nt. 
how  best  to  apply  them,  when  they  can  be  safely  violated — these, 
and  such  as  these,  are  vital  topics  with  which  the  Naval  War  Col- 
lege deals.  All  that  is  intellectual  in  the  make*up  of  the  officer 
responds  gladly  to  the  prospect  of  an  exercise  thus  tnvigoratiiig 
and  broadening. 

In  war,  as  in  ever>'  other  struggle,  the  test  of  success  is  that 
the  commander  works  out  the  largest  results  possible  with  tie 
instrument  put  into  his  hands.  He  that  waits  that  he  may  have 
something  better  to  go  ahead  with  never  wins  a  battle.  Tbe 
effective  force  to  be  got  out  of  a  ship  depends  on  the  man  who 
handles  hen  These,  to  be  sure,  are  but  commonplace  obsen*a- 
tions,  but,  nevertheless,  the  idea  they  embody  ought  ever  to  be 
present  to  the  mind  of  an  officer  fit  to  command. 

Obviously,  the  naval  profession  lies  open  to  very  much  die 
same  influences  that  operate  in  other  professions.  If  there  be  a 
leading  factor  that  accounts  for  the  marvelous  changes  in  the 
latter  half  of  the  century  now  hastening  to  a  close,  we  shall  recog- 
nize it  in  the  multiform  facilities  that  have  come  into  being  for 
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intercommunication.  People  sometimes  say  that  the  world  is 
smaller  than  it  used  to  be.  The  truth  is  that,  while  distances 
sttm  smaller,  the  world,  as  comprising  the  circle  within  which 
people  move  about,  is  larger  than  ever  before.  A  man  lives  over 
a  wider  range  of  territory*,  and  come^  into  actual  contact  with 
incalculably  more  people  than  did  his  grandfather,  or  even  his 
father.  The  problems  of  the  hour  are  not  only  more  intri* 
cate,  but  far  more  numerous,  than  those  of  five  and  twenty  years 
ago*  Hence,  if  one  would  master  a  few  subjects,  instead  of  get- 
ting a  superficial  acquaintance  with  many,  he  must  give  up  the 
hope  of  covering  a  wide  field.  He  becomes  a  specialist.  Such 
is  the  inexorable  decree  of  these  later  days.  In  business  or  in 
science  the  few  who  stand  at  the  head  have  gained  distinction  by 
reason  of  knowing  more  about  some  one  thing  than  anybody 
else. 

In  the  slow  and  painstaking  process  of  training  officers  of  the 
Nav)%  can  we  hope  to  escape  the  workings  of  this  law?  Ob- 
serve, I  refrain  from  expressing  an  opinion,  I  merely  submit 
the  inquiry  whether  it  be  the  part  of  wisdom  to  attempt  to  run 
counter  to  the  workings  of  what  clearly  is  the  trend  of  develop- 
ment in  the  higher  walks  of  business,  of  science,  and  of  the 
learned  professions, 

There  can  be  no  lowering  of  the  standard.  Matchless  as  is  the 
record  of  past  achievement,  the  captain  of  the  future  must  subject 
himself  to  a  test  even  more  rigid.  He  shall  evince  more  ardor 
than  Paul  Jones;  more  skill  than  Hull;  more  daring  than  Deca- 
tur; more  firmness  than  Farragut 

First,  and  always,  he  shall  be  a  sailor— shall  excel  in  seaman- 
ship. Sails  and  topgallant  masts  have  disappeared,  but  the  mys- 
tery of  the  ocean  remains.  To  read  wind  and  current;  to  have 
his  ship  in  hand  through  storm  and  calm;  to  keep  her  staunch 
and  trim,  and  at  her  best^ — this  is  to  be  in  truth  a  sailor.  The 
aphorism  of  belter  than  a  centur)'  ago  has  not  lost  its  point,  that 
**  The  winds  and  waves  are  always  on  the  side  of  the  ablest  navi- 
gators." 

Your  officer  is  to  carry  a  stout  heart — shrink  from  nothing — 
take  the  risk.  He  must  harbor  a  comprehension  of  that  miracle 
of  human  ingenuity  beneath  his  feet,  the  modem  battleship^her 
build,  her  motive  power,  her  eveiy  capacity,  her  death-dealing 
gtins,  her  armor  shield,  her  nicely  adjusted  mechanisms,  thc^ 
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mnu  be  able  to  boast 

tririty*  hygiene,  some  Eamiliart^  with 

outlines  of  intcmationa]  law.    We 

with  hnman  nature  under  a  biac  ftamicl  sltiit.     A  mMSta  <i  i 

cipliiie,  it  will  go  hard  with  lum  if  he  do  not  possess  deoMi  of ' 

character  to  a  rare  degree  of  pcrfectioiL 

See  wliat  a  list  o(  virtues  you  are  maJcn^  osT  ior  &e  ham  of 
one  man  to  keep  in  exercise.    If  a  note  of  waraifi^  kork  in  tbese 
it  it  that  we  take  precioiis  good  care  legl  oor  jw%* 
:  of  the  Navy^  be  required  to  accomplish  too  much. 

Dr.  Johnson  ts  every  now  and  then  qtioted  as  kaTtng  saai: 
*'KiKlwledge  h  of  two  kinds.    We  know  a  subject  om^elfcs,  or 
we  imam  where  we  can  find  information  upcm  it.*'     In  like  i 
ner^  it  it  to  be  obserred,  that  while  the  commander  of  a  ship  i 
hive  mastered  fairly  well  one  or  two  subdivisions  of  the 
lALin  under  his  control,  he  sees  that  for  this  or  that  odier  i 
panmeni^  of  which  he  knows  something,  he  can  rely  apon  i 
subordinate  who  is  specially  trained  therein. 

Let  us  avoid  imposing  upon  a  ranking  officer  a  hmdai  of^ 
mritlllldinoiis  details.     His  talent  and  energy  are  pledged  m  i 
infinitely  more  important.     His  business  is  to  study  de 
ifain  and  again  to  refiect  upon,  the  problem  how  to  pcrfedl 
tiimself  in  the  use  of  that  which  his  country*  has  intrusted  to  Mm 
whei^with  K^  meet  and  destroy  the  enemy.    This  is  to  compass 
the  art  of  war  in  a  larger  aspect,  to  rise  above  what  is  petty,  andj 
to  deal  with  what  is  grand  and  enduring. 

Yon  will  obaerve  thus  tar  we  have  had  in  mind  the  commanda 
ol «  afa^[le  ship  only.    A  course  of  training  to  6t  the  officer  i 
thli  reipoaiibte  post  is  begun  at  the  Naval  Academy,  and  con- 
tlnilfd  liter  graduation  for  everv*  day  that  he  is  on  duty. 

But  the  aim  of  the  Naval  War  College  is  to  lead  him  onward 
and  upward,  that  he  may  grasp  the  full  meaning  of  the  problem 
how  to  bring  many  ships  together  into  the  squadron,  or  the  fleet 
and  then  how  to  deal  w^ith  ihcm  thus  combined  and  unified       J 

Who  can  say  of  this  or  that  young  ofBcer  that  he  may  not  oill 
some  bright  morning  in  the  future  meet  the  crucial  moment  of  his 
life  at  tlie  head  of  a  line  of  battleships?    He  who  wears  the  uni- 
form must  in  all  seriousness  ask  himself,  "  What  am  I  to  do  if  I 
have  a  campaign  to  plan*  a  victor>^  to  gain?  *'    There  is  but  on 
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answer:  "  I  must  consult  the  past.  I  must  gain  ready  knowledge 
of  what  the  great  sailors  of  history  have  done.  I  must  look  with 
dear  vision  into  the  principles  upon  which  they  went  forward  to 
the  honor  and  glory  of  their  country." 

Such  is  the  lofty  theme  to  which  you  here  would  dedicate  the 
thoughts  of  your  noble  profession.  Nor  is  it  too  much  to  hope  of 
those  who  resort  hither  that  each  in  turn  will  find  himself  inspired 
with  the  determination  to  walk  "  Along  the  far  Eastern  uplands, 
meditating  and  remembering." 

Therefore  it  is  that  we  bid  a  hearty  Godspeed  to  your  work. 
Mr.  President,  may  you,  and  those  associated  with  you,  sir,  en- 
joy the  rich  reward  of  seeing  that  work  fruitful  of  the  best  results 
to  the  service  and  to  the  country. 


in 
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AN  ACCOUNT  OF  SOME  PAST  MILITARY  AND  NAVAL 

OPERATIONS  DIRECTED  AGAINST  PORTO 

RICO  AND  CUBA. 

By  Captain  C.  H,  Stockton,  U,  S*  Navy. 
President  of  the  Naval  War  College. 


The  waters  of  the  West  Indies  and  Caribbean  have  been  the 
battleground  for  various  European  nations  for  several  centuries- 
Although  not  as  rich  in  historic  associations  as  the  Mediterra- 
nean, to  which  it  has  not  inaptly  been  compared,  still,  the  insular 
or  isolated  nature  of  the  bordering  countries  of  the  Caribbean 
has  caused  the  warfare  in  these  countries  to  be  very  largely  and 
primarily  of  a  maritime  nature*  When  the  interoceanic  canal  is 
constructed,  not  only  will  the  importance  of  these  waters  be  mag- 
nified, but  the  latter-day  similarity  to  the  waters  of  the  Mediter- 
ranean greatly  increased. 

The  West  Indies  have  been  the  nursery  for  great  English  sea- 
men; Sir  Francis  Drake,  Anson,  Hawke,  Rodney,  Howe,  Hood 
and  Nelson  all  served  and  distinguished  themselves  m  these  lati* 
tudes.  While  the  East  Indies  and  British  India  have  been  the 
training  ground  for  English  soldiers,  the  West  Indies  have  served 
in  the  same  manner  to  develop  the  English  naval  leaders  of  past 
centuries.  In  our  own  histor>%  the  Perrys,  both  Porters  and  Far- 
ragut  have  all  spent  much  of  their  sea  lives  in  the  West  Indies  and 
along  the  Spanish  Main,  and  during  the  late  war  with  Spain  the 
backbone  of  the  sea  power  of  Spain  was  broken  by  the  Admiral 
who  still  quietly  awaits  the  recognition  of  his  work  by  the  country 
he  served  so  well. 

It  is  not  my  intention  to  recount  all  the  operations,  large  and 
small^  that  have  occurred  in  or  about  Cuba  and  Porto  Rico — 
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nom^  under  the  Amoicaii  fia^  mad  sovcrd^tsty,  but  to  recooot  t 
principa]  operations  in  times  past  against  San  Juan  dc  Po 
Rico,  Santiago  de  Cuba,  and  the  city  and  port  of  Havana-  It 
happens  that  these  operationj  have  been  under  the  English  flag 
and  carried  on  in  the  severa]  wars  between  England  and  SpMn 
during  parts  of  the  sixteenth,  seventeenth  and  eighteenth  centu- 
ries. In  at  l^st  two  of  the  expeditions,  that  against  Santtaga  ia 
1741  and  the  one  against  Hat'ana  in  1762,  there  were  contiqgenti 
from  some  of  the  English  North  American  colonies  now  witMn 
the  area  of  the  United  States,  The  first  expedition,  in  poiM  0I 
time,  was  that  against  the  capital  of  Porto  Rico,  San  Jttan,  in 

"595^ 

On  the  28th  of  August  of  that  year,  a  fleet  of  27  vessels,  under | 
the  joint  command  of  Sir  Francis  Drake  and  Sir  John  HawkiDi^i 
left    Plymouth,    England,    for    the   West    Indies    and    Ccstnl 
America,    With  the  expedition  were  land  forces  ntimbering  3600, 
under  the  command  of  Colonel  General  Sir  Thomas  BaskerriUe, 

In  the  early  days  of  the  formation  of  the  expedition,  its  ob- 
jective point  was  the  Isthmus  of  Panama ;  but  shortly  before  the 
time  of  sailing  the  commanders  learned  that  a  Spanish  treastire 
ship,  in  a  crippled  condition,  had  put  in  for  shelter  at  San  Jyan 
and  there  dismantled  and  disarmed.  She  remained  with  two  mil- 
lions and  a  half  of  treasure  in  her  hold  from  the  rich  mines  of 
Mexico,  Queen  Elizabeth,  who  was  interested  financially  in  the 
expedition,  ordered  that,  if  possible,  the  treasure  ship  with  her  ■ 
cargo  should  be  captured.  | 

The  evils  of  the  joint  command  under  which  this  expedition 
was  placed  came  ver>*  soon  to  the  front  Sir  John  Hawldns  car- 
ried his  flag  on  the  Garland,  and  Sir  Francis  Drake,  mucb 
younger  in  years,  flew  his  flag  on  the  Defiance,  while,  according 
to  the  arrangement  made  before  sailing,  the  council  of  war  was  to 
meet  alternately  on  these  two  ships,  beginning  on  board  that  of 
the  elder  officer.  Before  reaching  the  coast  of  Spain,  the  quc»-  ■ 
tion  arose  as  to  the  first  objective:  Drake  desired  to  begin 
with  the  Canary  Islands,  but  Hawkins  thought  such  an  attack 
unwise  and  inexpedient;  Basker\nlle  siding  with  Drake  the  latter  ■ 
carried  the  day,  but  almost  at  the  expense  of  an  open  rupture. 
The  repulse  that  followed  the  attack  upon  the  Canaries  did  not 
mend  matters. 

However,  on  the  29th  of  October,  the  fleet,  with  the  exception  ' 
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if  two  small  vessels,  arrived  at  the  island  of  Guadeloupe  in  the 

V^est  IndieSt     Unfortunately,  five  Spanish  frigates^  sent  to  bring 

lome  the  delayed  treasure  in  Porto  Rico,  fell  in  with  the  two 

related  vessels,  capturing  one  and  chasing  the  other  until  she 

joined  the  main  body,  thus  discovering  the  position  and  force  of 

[the  English  fleet.     Learning  the  destination  of  the  fleet,  by  tor- 
ire  it  is  said,  from  the  captured  vessel,  the  Spanish  commander 

Icrowded  all  sail  for  Porto  Rico  to  notify  the  authorities  at  San 

I  Juan  of  the  coming  of  Hawkins  and  Drake. 

Drake  immediately  saw  the  disastrous  result  of  this  discovery 
and  capture,  and  was  at  once  anxious  to  get  underway,  pursue 
and  attack  the  Spanish  frigates.  Hawkins,  however,  refused  to 
consent^  and  Drake  in  vain  urged  upon  his  old  kinsman  the  vital 
importance  of  rapid  action,  Hawkins,  however,  was  sick  and  in- 
firm, and  Drake  could  not  press  him  too  far,  so  the  fleet  remained 
for  refitting  and  for  the  remounting  of  guns  stored  below  for  the 
transatlantic  voyage. 

When  the  fleet  finally  sailed,  Drake  delayed  again  at  the  Vir- 
g-in  group,  to  find  another  passage  through,  besides  the  one  usu- 
ally taken,  and  at  which  were  placed  the  lookout  vessels  of  the 
Spaniards,  Another  channel  being  sounded  out  by  him  in  his 
own  barge — known  to  this  day  as  Sir  Francis  Drake's  Channel — 
between  the  islands  of  Virgin  Gorda  and  Tortola,  the  expedition 
passed  in  rear  of  the  small  Spanish  scouting  vessels  and  came 
within  sight  of  San  Juan  without  the  immediate  knowledge  of  the 
authorities,  though  the  arrival  of  the  Spanish  frigates  had  con- 
veyed the  general  information  as  to  their  aim  and  former  where- 
abouts, 

Wlien,  however.  Drake  and  his  fleet^ — soon  to  be  his  alone — 
arrived  off  San  Juan,  matters  there  were  in  a  good  state  of  prepa- 
ration for  defense.  Don  Pedro  Tello,  the  "  general  *'  of  the 
frigates,  was  placed  in  charge  of  this  defense.  His  troops  were 
landed  from  the  frigates  to  reinforce  the  garrison,  additional  ar- 
tillery had  been  mounted  and  two  large  vessels,  of  which  the  dis- 
mantled treasure  ship  was  one,  were  sunk  at  the  mouth  of  the 
harbor  and  a  boom  constructed  upon  them  to  complete  the  bar- 
rier. The  treasure  had  been  placed  on  shore^  in  the  citadel,  in 
the  meantime* 

Drake  and  his  fleet  were  sighted  from  the  city  at  the  daybreak 
of  the  1 2th  of  November,  and  about  this  time  Sir  John  Hawkins 
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passed  away,  leaving  Drake  sole  commander-m-chiei 
English  fleet  came  up  with  the  light  momtng  breexe  increaiiis  i 
strength,  a  caravel  was  seen  preceding  it  with  nujucroiis 
boats  sounding  and  signalling  the  way. 

The  city  of  San  Juan  is  built  upon  a  rocky  promontory  at  tk 
end  of  a  long  island,  which  makes  the  harbor  and  its  coftSMdiii^ 
interior  waters.  This  island,  almost  a  peninsula,  ninning  m  i 
general  easterly  and  westerly  direction,  is  separated  by  a  sinall 
inlet  known  as  the  Boqueron,  which  has  always  been  commaniicd 
by  some  sort  of  fortification. 

At  the  west  end  of  this  peninsula,  directly  at  the  rocky  site  oi 
the  old  town,  is  the  entrance  to  the  harbor,  at  this  point  having  a 
navigEble  channel  of  500  yards  in  width  only,  but  opening  oot 
behind  the  town  and  promontory  and  presenting  a  good  harbor  m^ 
depth  and  security  for  vessels  of  moderate  draft  of  water,  ■ 

Five  years  before  the  arrival  of  Drake,  the  place  had  been 
strongly  fortified  and  at  the  time  was  held  to  be  one  of  the 
strongest  ports  in  the  West  Indies.  The  entrance  was  commaBd- 
ed  by  the  Morro  and  the  Rock  battei7%  and  the  usual  town  land- 
ing place  by  Sta,  Elena  battery.  To  the  eastward  of  the  town 
were  works  known  as  the  Morillo  and  Cabron,  while  the  shore 
end  was  defended  by  the  work  at  the  Boqueron,  and  at  the  head 
of  a  causeway  or  bridge  was  Fort  San  Antonio,  covering  the  only 
approach  from  the  mainland  to  the  island  upon  which  the  city  was 
placed. 

In  all,  the  defenses  at  this  time  mounted  seventy  guns  and  the 
^rrison  consisted  of  1500  Spanish  regulars,  besides  a  force  of 
about  8000  colonials  capable  of  bearing  arms. 

Approaching  from  the  eastward  along  the  coastline,  the  boala 
in  advance  of  Drake's  fleet,  with  their  white  flags  showing  a  ; 
course,  soon  came  within  the  reach  of  the  fire  of  the  Boqueron, 
and  there  showing  colored  flags,  at  once  stood  off  shore.  The 
fleet,  however,  stood  on  by  the  Boqueron  in  close  order  until  it 
passed  Escambron  Point,  when  it  came  to  anchor  in  a  sandy 
bay,  still  to  the  eastward  of  the  town,  . 

The  anchoring  of  the  fleet  at  this  place  was  a  surprise  to  thd^ 
Spaniards,  who  at  once  expected  a  landing  from  the  fleet.     Un- 
fortunately  for  the  English,  this  sandy  bay  was  covered  by  the 
fire  of  the  shore  batteries,  which  at  once  opened  with  a  fire  so  hot 
that  Drake  had  finally  to  weigh  anchor  and  stand  back  to  tli 


DtRECTEO   AGAINST    PORTO    RICO    AND    CUBA. 


461 


stward-  Drake  himself  had  his  stool  shot  from  under  him^ 
rhile  two  of  his  principal  subordinates  were  mortally  wounded 
It  the  same  time.  As  the  day  closed,  the  English  fleet  finally  dis- 
ippeared  from  sight,  and  those  who  knew  not  Drake  thought  the 
repulse  a  final  one. 

But  in  these,  his  latter  days,  the  spirit  of  Drake's  youth  arose 

him,  and  at  the  following  daybreak  the  Spaniards  saw  the  fleet 
to  the  westward  of  the  entrance,  standing  towards  that  side  of 
the  harbor  entrance  and  finally  taking  an  entrance  behind  the  two 
tinfortified  islands  of  Cabra  and  Cabrita,  which  then,  as  now, 
marked  the  western  side  of  the  entrance  to  the  port.  These 
islands  masked  the  anchorage  of  Drake's  vessels  from  the  fire  of 
the  town  batteries. 

From  this  protected  anchorage  the  frigates  could  be  seen  close 
under  Sta*  Elena  battery,  so  placed  by  Tello  that  if  the  worst 
came  the  treasure  in  the  citadel  could  be  put  on  board  and  the 
ships  take  to  sea*  Drake  determined  upon  a  night  attack  by 
boats,  with  the  unfortunate  determination  of  firing  them  one  by 
one.  The  first  one  set  on  fire  so  lighted  up  the  neighborhood 
that  the  advantage  of  a  night  attack  was  lost,  and  the  boats  re- 
ceived the  concentrated  fire  of  the  batteries  to  such  an  extent  that 
the  attempt  failed  with  great  loss  to  the  English. 

Not  yet  dismayed,  the  next  morning  Drake  again  got  under- 
way and  worked  against  the  prevailing  wind  to  the  eastward,  for 
a  favorable  position  off  the  entrance.  Whatever  the  others 
thought,  Tetlo  the  commander  of  the  defense  knew  Drake  of  old, 
and  especially  of  his  former  bold  operations  in  the  harbor  of 
Cadiz.  Suspecting  that  Drake  would  attempt  to  force  the  har- 
bor entrance  beyond  the  end  of  the  boom,  he  sunk  two  heavily 
laden  merchantmen  at  the  extremities,  and  when  Drake  finally 
headed  directly  for  the  entrance,  he  sunk  in  addition  two  of  his 
frigates,  with  all  their  guns,  stores  and  equipment.  Once  again 
was  Drake  thwarted,  and  finding  an  entrance  barred,  he  once 
more  came  to  anchor  near  the  entrance  and  called  a  council  of 
war  to  consider  the  question  of  a  landing  attack.  Basker\nlle 
and  the  majority  of  the  council  being  against  the  undertaking, 
Drake  finally  abandoned  all  further  attempts  and  sailed  away  for 
the  Spanish  Main  and  the  Isthmus  of  Panama^  at  which  place  he 
died  in  the  following  January , 

The  best  commentary  upon  Drake's  attempts  and  failures  is» 
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perhaps,  the  narraLive  of  the  Earl  of  Cumberland's  successhil  i 
Uck  upon  the  fame  place  a  few  years  afterwards* 

George  Clifford,  Earl  of  Cumberland,  was  one  of  those  distin- 
guished adventurers  of  the  Elizabethan  e^a,  who,  though  not  with- 
out hope  and  desire  for  gain,  seems  to  have  been  actuated  quite 
as  much  from  a  chivalrotis  love  of  adventure  as  from  any  otkcf 
motive.  His  social  position  and  ample  personal  wealth  gave  him 
a  standing  that  enabled  him  to  introduce  good  order  and  disci* 
pltne  among  his  followers  in  the  various  enterprises  initiated  by 
him,  and  has  caused  his  attack  upon  San  Juan  to  be  considered 
"as  a  fine  orderly  operation  of  war  conducte4  with  no  less  hii- 
manity  than  gallantry/' 

The  expedition  with  which  we  are  concerned  was  the  tenth  and 
last  that  the  Earl  of  Cumberland  had  formed,  and  was  accompa- 
nied by  the  Earl  in  person  as  admiral  and  commander-in-chiel 
Sailing  from  England  on  the  6th  of  March,  1598,  with  a  force  of 
twent>"  vessels  of  all  sorts,  he  had  for  his  flagship  the  famotis 
Scourge  of  Malice,  christened  by  Queen  Elizabeth  herself  and 
ranking,  with  its  800  tons,  among  the  very  first  vessels  of  the  day. 
His  second  in  command,  styled  *'  Lieut-General  and  Vice-Ad- 
miral," Sir  John  Berkeley,  carried  his  flag  on  the  Merchant 
Royal  As  a  whole,  his  force  was  more  formidable,  it  was  said, 
than  any  that  had  heretofore  been  assembled  by  a  subject  of  the 
kingdom. 

Arriving  at  the  Canaries,  Cumberland  took  and  plundered  the 
island  of  Lanzarote  and  then  pushed  across  for  the  West  Indies. 
arriving  at  the  island  of  Dominica  on  the  23rd  of  May.  Lea\1ng 
there  on  the  ist  of  June,  the  expedition  proceeded  to  the  Virgin 
Islands,  where  the  landing  parties  were  organized  and  drilled. 

Leaving  the.  Virgin  group  the  fleet  made  the  eastern  end  of 
Porto  Rico  and  coasted  along  the  north  shore  of  the  island  until 
the  vicinity  of  San  Juan  was  reached  The  sea  being  calm,  a 
force  of  about  1000  men  was  landed  on  the  beach  to  the  eastward 
of  the  town  and  island  of  San  Juan,  observed  only  by  a  small 
group  of  Spanish  horsemen, 

A  day's  march  after  landing  brought  the  English  to  the  inlet 
already  spoken  of  as  the  Boqueron,  and  to  a  halt,  as  boats  were 
wanting  to  cross  to  the  island.  At  this  time  the  defenses  of  San 
Juan  were  much  the  same  as  at  the  time  of  the  previous  attack, 
but  the  garrison  that  Drake  encountered  and  Tello  commanded 
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was  much  stronger  than  the  one  that  Cumberland  had  to  deal 
^■jth.  By  the  disappearance  of  the  Spanish  horse  Cumberland 
was  led  to  suspect  another  approach  to  the  town,  and  through 
the  aid  of  a  negro  guide  he  discovered  the  causeway  that  con- 
nected the  southeast  end  of  the  island  of  San  Antonio  with  the 
main  land  which  was  covered,  then  as  now,  by  the  small  fort  at 
San  Antonio.  Cumberland  gave  his  men  a  few  hours  rest  after 
darkness  set  in,  and  they  all  slept  in  their  armor  on  the  bare 
ground.  Before  daybreak,  the  attack  was  made  under  the  leader- 
ship of  Sir  John  Berkeley.  The  causeway  was  rough  and  the 
Spaniards  were  upon  the  alert  and  opened  such  a  hot  fire  that 
the  English  were  compelled  to  withdraw  at  daylight  with  a  loss 
of  fifty  men. 

On  account  of  the  persistent  requests  of  his  subordinates,  the 
Earl  of  Cumberland  resigned  the  leadership  of  this  assault  to 
his  second  in  command,  but  history  tells  of  his  part  in  the  mat- 
ter. He  could  not  keep  out  of  the  fight,  and  stumbling  along 
the  causeway  in  the  dark,  he  was  thrown  off  his  feet  and  pushed 
by  accident  into  the  water,  and  falling  on  his  back,  encumbered 
with  his  armor,  he  could  not  get  up  and  would  have  drowned  had 
he  not  been  fished  up,  after  some  delay,  by  two  of  his  men. 

When  finally  rescued,  the  historian  relates,  he  had  swallowed 
so  much  salt  water  as  to  be  very  sick  and  was  obliged,  most  un- 
heroically  to  spend  the  remainder  of  the  night  sitting  in  a  state 
of  complete  exhaustion  by  the  side  of  the  causeway. 

The  next  attack  was  made  on  the  fort  at  the  Boqueron,  now 
known  as  San  Geronimo.  One  of  the  vessels  of  the  fleet  was 
brought  close  under  the  guns  of  this  fort;  to  do  this,  she  had  to 
be  grounded  in  front  of  the  fort,  but  the  sacrifice  of  the  ship  was 
thought  to  be  justified  by  the  results,  and  the  fort  was  reduced 
to  ruins,  although  the  vessel  was  stranded  and  became  a  wreck. 
The  assaulting  party  effected  a  landing  across  the  Boqueron,  and 
after  a  march  of  a  mile^the  town  was  much  smaller  in  those 
days^ — the  town  was  reached  and  found  to  be  deserted  by  all  of 
the  population  capable  of  bearing  arms,  who  had  repaired  to  the 
Morro*  This  castle  was  finally  reduced,  and  with  the  town  and 
the  rest  of  the  defenses  became  subject  to  the  English. 

It  was  Cumberland's  original  intention  to  retain  possession  of 
San  Juan  as  an  English  colony,  but  climatic  diseases,  principally 
of  the  nature  of  yellow  fever,  so  reduced  his  command  that  first 
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to  Kfig1iiid>  teaving  Sir  John   Berkelej  m 
BcfMcT  followed,  joining  his  admirmi  while  stOl  oa  1 


A  fettff  wmA  ^uiKoessfuf  attack  was  made  upon  San  Jixm  i 
lygp^  fcf  a  COWMfirf  expedition  under  Rear-Admiial  He 
Harmr  mod  LxmL-Gcn.  RaJph  Abercrombie.  The  defenses  d 
Shi  |hb  toA  been  increased  by  the  redoubts  of  San  Cnsitdtai 
«bI  ike  ittecie  bjr  ihore  and  sea,  principally  by  bombajdmait, 
id  the  assaults  so  unsuccessful  that  Abcr* 
with  his  force  on  the  30th  of  April  after  a 
i  and  tnissing  on  the  part  of  the  Eof  Usk 


Santiago  be  Ccba. 

In  1741,  an  expeditKxi  was  formed  in  Jamaica  to  aUempt  the 
mfHon  of  Santsigo  de  Cuba.  It  consisted  of  a  Beet  of  6ght 
alnpiKtMie-lsne.  one  of  fifty  guns,  twelve  frigates,  some  ^nalli 
cnlk  and  abcmt  fort>-  tfansports.  The  fleet  was  under  the  com-' 
Mid  <rf  VTce-Admiral  Vemon,  with  Rear- Admiral  Sir  Chabnr 
Ogle  as  aecood  in  cofnmand.  The  land  forces  numbered  aboat 
340d  ttien  and  w»e  under  the  command  of  General  Thomas 
WMtwortk  With  this  land  force  were  remnants  of  the  Ameri- 
can nefiment,  originally  numbering  2500  men.  One  of  the 
Washlngtocis  accompanied  this  expedition  and  Mount  Vemop 
ovci  its  aiioe  to  the  naval  commander-in-chief  of  this  expedition 

Gtuntanamo  Bay  was  selected  as  the  general  rendezvous  ol 
the  expeditioii*  and  by  the  18th  of  July  the  vessels  of  the  expe- 
dition had  assembled  in  that  hay  which  was  named  by  Vemon 
"Cumberland  Harbor,''  after  the  second  son  of  the  reigning 
monarch,  Geoi^  IL 

Gnantanamo  Bay,  which  is  one  of  the  best  and  most  secure  in 
Cuba  and  the  West  Indies,  is  about  forty  miles  from  the  entiance 
to  the  harbor  of  Santiago.  It  is  divided  into  a  shoal  upper  bay 
and  a  fine  deep-water  anchorage  in  the  bay  proper.  Upon  the 
arrival  of  the  eocpedition,  which  took  possession  of  the  bay  with- 
out opposition,  the  smaller  ships-of*war  and  transports  w«t 
sent  up  the  harbor  as  far  as  the  depth  of  water  permitted. 

The  usual  council  of  war  was  held  upon  the  day  after  that  of 
the  arrival  of  the  expedition,  and  considering,  from  the  best  infor- 
mation available  and  from  a  naval  reconnaissance,  that  a  direct 
attack  upon  Santiago  from  the  sea  was  impracticable  and  that 
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the  entrance  was  closed  by  a  substantial  boom,  an  attack  over- 
land from  Guantanamo  Bay  was  decided  upon. 

The  land  forces  consequently  disembarked  and  encamped  at 
the  mouth  o(  the  Rio  Guasco,  about  three  leagues  from  the  en- 
trance to  the  harbor,  and  a  detachment  of  150  Americans  and 
negroes,  under  Major  Gunster,  penetrated  the  interior  as  far  as 
the  village  of  Elleguava,  where  it  remained  for  some  time  until, 
for  want  of  support,  it  fell  back  to  the  main  encampment 

There  was  at  this  time  assembled  in  Havana  Harbor  a  Spanish 
fleet  consisting  of  twelve  ships-of-t he-line,  which  constituted  an 
active  fleet  in  being  and  required  the  attention  of  Vernon.  Con- 
sequently, he  sent  some  of  his  faster  cruisers  to  watch  oflF  Ha- 
vana Harbor,  while  with  others  he  blockaded  Santiago,  and  with 
six  of  his  largest  vessels  he  formed  a  line  across  the  wide  entrance 
10  Guantanamo  Bay,  to  cover  the  transports  within. 

Santiago  was  not  over  four  days  march  from  Guantanamo 
Bay,  by  troops  lightly  equipped,  and  was  almost  defenseless  on 
the  land  side.  There  was  no  force  of  any  size  to  oppose  the 
English  troops,  but  Wentworth  did  not  advance  from  his  en- 
campment* The  countr}^  was  thickly  wooded,  it  is  true,  and  dif- 
ficulty would  have  been  found  in  dragging  the  guns  overland,  but 
still  it  was  practicable  to  have  made  the  march  with  lightly-equip- 
ped troops. 

But  with  the  delay  came  sickness  and  a  letter  from  General 
Wentworth  expressing  his  doubts  whether  to  advance  farther  or 
to  subsist  his  forces  much  longer  in  the  part  they  possessed. 

The  vice-admiral  in  person,  made  a  reconnaissance  of  the  en- 
trance and  outer  works  of  the  harbor,  and  found  litde  hope  of 
capturing  Santiago  from  the  sea*  Councils  of  war  followed  each 
other  in  quick  succession,  and  finally^  mutually  discouraged,  the 
troops  were  re-embarked  on  the  20th  of  November  and  the  fleet 
returned  to  Jamaica, 

This  campaign  has  been  severely  and  not  unjustly  criticised: 
first,  because  the  attempt  was  made  upon  Santiago  rather  than 
upon  the  more  important  city  of  Havana,  where  the  enemy *s  fleet 
was  lying;  secondly,  because  the  Spanish  fleet  in  Havana  was 
not  masked  by  the  entire  force  of  Vernon;  and  thirdly,  because 
General  Wentworth  remained  inactive  for  about  three  months 
within  less  than  sixty  miles  by  land  from  their  objective.  There 
seems  to  be  little  doubt  that  more  men  were  sacrificed  by  delay 
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m  that  sickly  diniate  tbaa  would  hsve 
tions. 

The  coiuiuest  of  Cuba  seems  to  l»Ye 
EoglisJi  ministry,  for  as  late  as  tlie  23d  of  ; 
cmor  Sliirlcx*  of  Bosiofi,  made  a  speccfa  bmdn^  Xev 
settlers  to  go  to  Cuba,  promistng^  giants  of  laad  fo 
settlers.    This  seems  to  have  bees  tike  first  of  die 
(allied  to  filibustentig)  towanls  Cuba  fraixi  Xottfa 

One  of  the  great  evils  of  this  escpedition  was  a 
mony  and  co-operation  between  the  armr  m$d  navr. 
between  the  two  leaders.    On  the  31  st  of  October,  tbe  Didee  ^ 
New  Castle  wrote  to  Vke-Admiral  Vemoo  as  follows: 

'*  His  Majest>*  has  commanded  me  to  acqaaiEit  vtm  and  < 
Wentworth  that  he  sees  with  great  coacem  the  h^its  mid  < 
mostties  that  have  arisen  between  his  officers  hr  sea  and  hadL 
contrary  to  his  orders,  whereby  the  service  cannot  but  gfea% 
suffer;  and  I  am  ordered  to  recommend  to  you  in  tbe  stitjngtit 
manner  carefully  to  avoid  the  like  for  the  future,  and  thai  m  case 
of  any  difference  of  opinion  all  acrimony  and  waimili  of  cicprei- 
ston  should  be  avoided." 

In  1748,  a  naval  attack  was  made  upon  Santiago  dc  Cubab}') 
fleet  under  the  commaad  of  Rear-Admiral  Sir  Charles 
The  entrance  of  the  harbor  \**as  closed  by  a  boom  backed  by  1 
sels  hdd  ready  to  be  used  as  fireships.  The  defense  bad  bees 
strengthened  since  1742  and  the  Spaniards  wo^  aware  ol  ^  ii- 
tended  attack.  The  nearest  forts  were  cannonaded  by  tbe  Ei^ 
lish  and  the  fire  was  returned,  and  the  leading  ship  finding  thit  tt 
v^as  impracticable  to  proceed,  reported  to  the  admiral,  who  finaUr 
withdrew  and  returned  to  Jamaica. 

The  Siege  akd  Capture  op  Havana  in  1762,  " 

In  Januar>\  1762,  war  was  declared  by  England  against  the 
Kingdom  of  Spain,  and  the  existing  ministry  of  Great  Bntaio 
found  themselves  obliged  to  adopt  the  plans  for  the  m-ar  formB* 
lated  by  the  elder  Pitt,  who  had  shordy  before  resigned  from  the^ 
ministrj^  of  which  he  had  been  premier. 

The  plans  adopted  included  a  campaign  in  the  West  Indi« 
with  the  settlements  of  the  Spanish  in  that  region  as  objectiv 
Havana  was  the  main  objective,  being  then  the  center  of  their 
colonial  trade  and  the  key  to  their  American  possessions. 
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The  Earl  of  Albemarle  was  selected  for  the  chief  command  of 
le  land  forces,  and  Sir  George  Pocock.  Admiral  of  the  Blue, 
was  appointed  to  command  the  fleet,  while  Commodore  Augustus 
Keppel,  a  brother  of  the  Earl  of  Albemarle,  was  appointed  second 
in  command  and  placed  in  immediate  charge  of  the  fitting  out  of 
the  force  in  England. 

The  British  ministry  lacked  the  impelling  genius  of  Pitt,  and 
the  sailing  of  the  expedition  from  England  was  unnecessarily  de- 
layed until  the  Sth  of  March,  Tliis  delay  caused  the  principal 
operations  10  take  place  in  the  summer,  and  might  easily  have 
caused  the  siege  to  last  until  the  hurricane  season — so  dangerous 
to  the  sailing  ships  of  that  day  on  a  shore  like  that  to  be  found 
on  either  side  of  the  entrance  to  the  harbor  of  Havana. 

The'army  was  to  consist  of  16,000  men,  but  of  these  but  4000 
were  to  sail  with  the  commander-in-chief  from  England.  Eight 
thousand  were  to  join  in  the  West  Indies  and  four  thousand  were 
to  be  furnished  from  America  by  Sir  Jeffrey  Amherst,  then  sta- 
tioned at  New  York.  Two  thousand  of  these  last  were  to  be 
colonists  or  provincials,  to  be  raised  by  General  Amherst  from 
the  colonies  of  New  York,  New  Jersey,  Connecticut  and  Rhode 
Island,  with  a  quota  from  each  according  to  population. 

Sir  George  Pocock  sailed  with  but  five  line-of-battle  ships,  the 
remainder  of  his  naval  force  was  to  be  constituted  from  the 
forces  under  command  of  Admiral  Rodney  and  from  a  squadron 
under  Captain  Hervey,  both  being  in  the  West  Indian  waters. 

Upon  the  arrival  of  the  fleet  at  Barbadoes,  Admiral  Pocock, 
hearing  of  the  capture  of  Martinique  by  the  combined  forces  of 
General  Monckton  and  Admiral  Rodney,  repaired  to  that  place* 
The  news  of  the  capture  of  Fort  Royal  in  this  island  had  been 
taken  home  by  Major  Gales »  the  senior  aid-de-camp  of  General 
Monckton,  Gates  afterwards  came  to  greater  celebrity  during 
our  Revolutionary  War,  as  the  American  general  in  command  at 
Saratoga, 

By  the  combination  eflfected  at  Martinique,  the  army  amounted 
to  over  11,000  men  and  the  fleet  of  forty  vessels  of  war  of  all 
classes,  with  156  storeships  and  transports.  Admiral  Pocock  car- 
ried his  flag  on  the  Namur,  of  90  guns,  and  Commodore  Keppcl 
on  the  Valiant,  of  74. 

Sailing  from  Martinique  on  the  6th  of  May.  and  joined  off 
Cape  St.  Nicholas  by  the  contingent  from  Jamaica,  two  routes  to 
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Havana  presettted  themselves  to  the  admiral:  one  the 
and  most  secure  route  along  the  southern  side  of  Cuba,  and  i 
other  on  the  north  side  of  Cuba,  Uttie  kttowii,  anmarked  by 
aids  to  navigation  and  bordered  on  either  side  by  d^ngtTo\i~ 
shoals — by  means  of  what  is  now  known  as  the  old  Bahama  Cban- 
nel,  which  was  in  length  about  600  miles.     Dyring  our  late  war, 
an  accommodating  enemy  kept  this  channel  lighted  on  the  Ciibin 
side,  while  the  neutral  government  of  the  colony  of  the  BaliaEo^ 
marked  In  the  same  way  the  northern  edgtt.  B 

As  celerity  was  essential  to  the  success  of  the  enterprise,  tbe 
admiral  chose  the  latter  as  the  more  speedy,  even  though  mon 
hazardous,  route* 

To  keep  the  formation  compact  and  well  vt'ithin  control 
combined  fleet  was  formed  in  seven  divisions  and  without  pila 
and  with^  as  a  principal  guide,  an  old  chart  of  Lord  AnsooV 
beacon  lights  and  ships  were  placed  upon  the  principal  cays  2Jii 
shoals  for  day  and  night  passage.  While  in  this  channel  two 
Spanish  vessels  of  war  were  captured,  but  a  schooner  escaping  at 
the  same  time  carried  to  the  governor  of  Havana  the  news  1 
the  approaching  fleet  and  threatened  attack. 

The  composition  of  this  large  fleet,  as  it  passed  throngh 
old  Bahama  Channel  in  a  direction  opposite  to  that  taken  by  otir 
own  Santiago  expedition  through  the  same  channel^  is  interesting 
and  worthy  of  mention.  The  expedition  sailed  in  a  formation  of 
seven  divisions  and  in  three  columns.  The  van  division  con- 
sisted of  five  men-of-war,  Sir  George  Pocock  leading  in  the 
center  with  his  flag  on  the  Namur  The  flanking  columns  were 
also  men-of-war^  the  rear  being  brought  up  by  three  vessels  ofl 
the  fleet  1 

The  central  column  consisted  of  transport  and  storeships,  ho^ 
pital  and  artillery*  ships,  two  ships  with  negroes  from  Jamaica, 
some  brought  as  slaves  and  some  loaned  by  the  colony,  four  ships 
with  fascines,  three  with  horses  only,  and  six  with  the  baggage 
of  the  general  oflicers.  During  the  delay  at  Martinique,  the  men 
had  been  employed  in  cutting  wood  for  fascines,  the  soil  in 
vicinity  of  Havana  being  very^  thin. 

Tile  land  forces  had  been  divided  into  five  brigades,  and 
elusive  of  the  reinforcements  that  came  later  from  New  Yor 
under  Brig-GenL  Burton  and  the  detachments  from  Jamaica, 
amounted  in  round  numbers  to  ia,ooo  men.     Among  the  officers 
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of  these  forces  whose  names  became  known  afterwards  in  our 
Revolulionary  War  were  the  Adjutant-General,  CoL  Wilhatn 
Howe  and  the  Quartermaster-General,  Col.  Guy  Carleton. 

The  expedition  had  fine  weather  in  passing  along  the  north 
side  of  Cuba,  and  on  the  evening  of  the  5th  of  June,  1762,  cleared 
the  channel  and  sighted  Matanzas.  On  the  6th,  the  fleet  hove  to 
about  five  leagues  to  the  eastward  of  Havana  to  make  the  neces- 
sary^ preparations  for  landing.  Commander  Keppel  was  appoint- 
ed to  take  charge  of  the  landing  operations,  having  assigned  to 
him  six  ships-of-the-line  and  some  frigates;  the  flat-bottomed 
boats  to  be  used  for  landing  the  troops  being  manned  by  men 
from  the  fleet. 

The  admiral  here  parted  company  from  the  rest  of  the  expedi- 
tion, and  uking  13  ships-of-the-line,  2  frigates,  the  bombketches 
and  36  storeships,  ran  down  off  the  harbor,  finding  inside  twelve 
Spanish  ships-of-the-line  and  several  merchant  vessels.  The 
next  morning  the  admiral  embarked  the  marines  in  boats  and 
made  a  show  of  landing,  about  four  miles  to  the  westward  of 
Havana.  About  the  same  time,  the  Earl  of  Albemarle  landed 
with  the  whole  army  between  the  small  rivers  of  Bocando  and 
Cojimar,  about  six  miles  to  the  eastward  of  Morro  Castle,  The 
army  landed  in  three  divisions,  in  command  of  Lieut.-GenL  El- 
liot, Major-GenL  Keppel,  and  Brig.-Gcnl  Howe;  Lord  Albe- 
marle going  ashore  in  the  barge  of  the  Valiant  with  Commodore 
Keppel. 

While  the  disembarkation  was  going  on  the  enemy  made  a 
show  of  resistance,  but  they  were  soon  put  to  flight  by  a  fire  from 
two  of  the  ships.  A  large  force  making  their  appearance  they 
were  dispersed,  and  the  small  redoubt  at  the  mouth  of  the  Coji- 
mar  River  silenced  by  Captain  Hervey  in  the  Dragon,  and  the 
army  landed  without  further  disturbance. 

The  greater  part  of  the  Spanish  infantry  and  all  their  cavalry 
took  post  at  the  village  of  Gnanabacoa,  in  order  to  prevent  the 
British  forces  from  getting  around  the  head  of  the  harbor  and 
thus  attacking  the  city  on  the  west  side.  This  force  was  dis- 
lodged by  the  advance  of  the  British  and  the  village  and  grounds 
of  Guanabacoa  held  under  Genl  Elliot  from  thenceforth,  to  cover 
the  besieging  parties  from  attacks  from  inland. 

On  the  loth.  Lord  Albemarle  wishing  to  occupy  the  hill  of  the 
CabanaSi  then  surmounted  only  by  a  small  redoubt,  had  a  feint 


DIRECTED  AGAIKST  PORTO   RICO   AHD   CUBA, 


47r 


was  with  great  difficulty  that  the  besieging  parties  could  cover 
themselves  in  their  approaches,  and  the  battery  had  to  be  erected 
of  wood  and  other  inflammable  njaterial,  including  old  rope 
cables  from  the  ships,  etc*,  and  bales  of  cotton  brought  from 
Jamaica.  The  supply  of*  water  was  scarce  and  brought  from  a 
distance,  and  late  in  the  siege  they  had  to  have  recourse  to  water 
from  the  ships* 

In  addition  to  the  battery  bearing  on  the  Morro,  another  bat- 
tery of  howitzers,  on  the  Cabanas,  was  erected  to  bear  upon  the 
ships  in  the  harbor,  to  stop  their  fire  upon  the  men  working  in 
the  approaches.  This  eventually  caused  the  removal  of  the  Span- 
ish fleet  to  the  upper  end  of  the  harbor.  On  the  13th,  an  actual 
landing  was  made  at  Chorera,  to  the  westward  of  Havana,  by 
grenadiers  and  light  infantry,  under  Col  Howe,  of  Brandy  wine 
fame,  to  which  was  added  a  force  cf  marines  from  the  fleet  This 
engaged  the  attention  of  the  enemy  to  that  side  and  it  was  off  this 
part  of  the  shore  that  the  main  body  of  the  English  fleet  remained 
at  anchor. 

It  was  not  until  the  29th  of  June  that  the  batteries  were  ready 
to  open  fire  upon  the  Morro  and  shipping*  Early  on  this  day» 
however,  an  attack  was  made  upon  the  British  position  on  the 
Cabanas,  by  a  large  detachment  from  tlie  city,  which  had  landed 
near  the  Morro,  This  attack  was  repulsed  with  great  loss  to 
the  Spaniards* 

On  the  1st  of  July^  a  combined  attack  was  made  upon  the 
Morro  by  sea  and  land  The  shore  batteries  of  guns,  mortars, 
and  royals,  opened  fire  from  four  positions,  while  the  ships  Cam- 
bridge, Dragon  and  Marlborough,  under  Captain  Hervey  as 
senior  officer,  took  position  close  to  the  shore  and  opened  fire  at 
the  Morro  at  8  a,  m. 

This  was  continued  until  2  p.  m,,  when  the  ships  were  obliged 
to  haul  off.  The  Cambridge,  which  was  within  grape  shot  dis- 
tance, had  lost  her  captain,  24  men  killed  and  95  wounded,  while 
the  losses  on  the  other  ships  brought  up  the  total  casualties  to 
42  men  killed  and  140  wounded.  The  position  of  the  Morro  on 
a  high  and  steep  rock  gave  a  plunging  fire  on  the  ships,  to  which 
was  added  the  cross-fire  from  the  Punta  and  other  batteries  on 
the  town  side.  The  fire  from  the  ships,  however,  proved  of  as- 
sistance in  relieving  the  fire  upon  the  land  works.  The  Stirling 
Castle  was  ordered  to  lead  until  the  first  ship  was  properly  placed 


and  thai  to  make  ^il  off,  but  ibis  was  done  so  badh*  t)m 
captain  was  cotntniartialed  and  cashiered  tor  his  action,  altcf 

The  fire  of  the  land  batteries  conttniied  on  the  and  and  yi 
July,  but  on  the  latter  day  the  principal  battery  bclorc  mentioi 
caught  on  fire  and  was  entirely  destroyed. 

By  this  time,  the  climate,  aggravated  by  bad  provisions 
scarcity  of  water*  began  to  tell  on  the  troops,  and  no  less  t 
5000  soldiers  and  3000  seamen  were  down  with  vanous  e 
plaints. 

The  mistake  of  erecting  the  main  batteries  too  near  10 
Morro  was  remedied  in  the  erection  of  the  new  batteries,  w! 
were  placed  at  double  the  distance.  Fire  was  continuous 
these  batteries,  one  of  which  was  again  destroyed  by  fiie. 
the  sappers  and  miners  approached  the  walls  of  the  fort,  thotigii 
much  hindered  by  a  ditch  seventy  feet  from  the  edge  of  ik 
coant^scarp.  upwards  of  forty  feet  of  that  depth  being  sunk 
the  rock.  Fortunately,  there  was  a  thin  edge  of  the  rock  h 
cover  the  extremity'  of  the  ditch  from  the  sea,  and  by  meai 
this  ridge  the  miners  passed  with  difficulty  to  the  foot  of  the 

On  the  21st  of  July,  it  becoming  evident  to  the  Spaniards 
unless  something  effective  was  soon  done  the  Morro  would 
the  governor  determined  to  make  an  attack  upon  the  besiegini^ 
work  on  the  Cabanas,  the  key  of  the  position,  and  driving  out  iht 
English,  destroy  them  by  fire.  Had  this  succeeded,  with  the 
sickly  condition  of  the  troops  and  the  delay  in  the  arrival  of  tht 
North  American  contingent,  there  is  little  doubt  that  the  siefc 
would  have  been  raised.  The  attacking  party  came  from  the 
town»  landed  on  the  Cabanas  side  and  began  the  attack  at  four 
in  the  morning.  This  attack  was  repulsed  with  heavy  loss,  CoL 
Sir  Guy  Carle  ton,  Brigadier-General  of  the  day*  who  uts 
wounded,  receiving  great  credit  for  his  active  services  in 
repulse. 

On  the  28th  of  July,  Brigadier- General  Burton  arrived  witl 
the  first  division  of  the  troops  from  North  America,  which  haJ 
sailed  from  New  York  on  the  iith  of  June,  but  on  the  24th  of 
July  five  vessels  of  his  expedition  were  wrecked  off  the  Bah; 
Straits. 

On  the  30th  of  July,  the  mines  under  the  walls  of  Morro 
fired,  making  a  breach  that  was  considered  practicable,  and  tit 
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assault  was  ordered*  Don  Luis  de  Velasco  defended  his 
charge  to  the  last,  and  in  endeavoring  to  rally  his  men  was  mor- 
tally wounded  while  coming  up  the  slope  of  the  rampart  In 
such  high  esteem  did  the  King  of  Spain  hold  this  brave  officer 
and  his  brave  defense,  that  he  not  only  ennobled  his  son  by  creat- 
ing him  Viscount  Morro,  but  also  ordered  that  there  should 
always  be  a  ship  in  the  Spanish  Navy  named  the  Velasco,  The 
last  vessel  to  hold  that  name  continuously  in  the  Spanish  Navy 
was  captured  by  the  fleet  under  Admiral  Dewey  at  Manila,  on  the 
1st  of  May,  1898. 

Marquis  Gonzales,  the  second  in  command,  was  also  killed  in 
the  assault,  which  was  successful  after  great  loss  to  the  garrison. 
The  possession  of  this  fort  cost  44  days  of  hard  labor  from  the 
time  of  the  first  operations,  during  which  time  the  Spaniards  lost 
1000  men.  The  Morro,  with  its  neighboring  works,  mounted 
above  154  guns  and  11  mortars. 

On  the  31st  of  July  and  the  ist  and  2nd  of  August,  the  Spanish 
opened  a  heavy  fire  from  the  north  side  upon  the  Morro  and  sent 
down  a  70-gun  ship  into  the  entrance  and  moved  her  opposite 
the  Morro,  to  assist  in  the  cannonading. 

On  the  2nd  of  August,  the  second  division  oi  transports,  which 
sailed  from  New  York  on  the  30th  of  June,  arrived  off  Havana. 
This  force,  with  the  previous  arrivals,  was  ordered  to  the  west 
side  of  the  entrance,  where  direct  operations  upon  the  town 
were  proposed.  These  troops  included  2000  provincials  from 
New  York,  New  Jersey,  Connecticut  and  Rhode  Island.  In  the 
first  detachment,  among  others  was  Israel  Putnam,  then  a 
Lieutenant-Colonel  of  the  Connecticut  Provincial  Regiment, 
while  in  other  detachments  many  other  names  are  found  who 
served  in  the  Revolutionary  War.  Part  of  the  second  detach- 
ment, including  150  provincials,  was  captured  by  a  French  naval 
force  on  the  21st  of  July*  As  the  New  York  detachments  ar- 
rived so  late  in  the  siege,  their  loss  from  casualties  was  small, 
being  but  seven  killed  and  wounded,  but  the  losses  by  disease 
were  very  large. 

From  the  fall  of  the  Morro  until  the  T3th  of  August,  batteries 
were  established  on  the  west  side  of  the  entrance  and  the  fort  at 
the  Punta  silenced.  Finally,  on  the  13th  of  August  the  capitu- 
lation of  the  city  and  fleet  was  agreed  upon  and  duly  signed. 

By  the  capture  and  destruction  of  the  vessels  in  Havana,  Spain 
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SOME  FAST  MIMTARY  AMD  NAVAL    OPERATIONS 


;  dcpriyed  of  i>ear) y  one-fifth  of  her  whole  n^v\\  while  m  pf^ 

the  English  army  and  navy  acquired  an  amodiit  of  tkf« 

sterliag.  the  Earl  of  AJbemarie  and  Sir  George 

ncaily  £125,000,  while  the  proportiofi  of  eadi 
and  prirale  was  le^  than  £3  apiece. 
Tbe  great  disproportion  bctiAecii  the  prize  money  of  the 
pesior  officers  and  the  men  in  the  navy  was  a  source  of 
tent  tn  the  serrtce,  and  one  of  the  grievances  that^  in  later  da; 
cntsed  the  motintes  in  the  Napoleonic  wars, 

Afiropos  of  tfaib^  an  old  anecdote  was  told  in  these  times  of 
wkir  who>^  pmtkms  to  an  engagement,  was  seen  by  a  Iteutenast' 
li>  be«  as  be  tbofoglit,  hiding  behind  the  gun,  **  Yoii  are  fnnkiA^ 
lirf  ••  said  the  officer.  "  No.  I  am  not,"  said  the  seaman*  "*  I  am 
prayiiig.*'  *'  Ptajin^,  sir!  what  are  you  praying-  for?'^  ioqtiircd 
tke  officer.  **  Why.  sir/*  said  the  sailor,  *'  I'm  praying  that  the 
cneni]r*s  boDets  m"ill  be  shared  out  like  the  prize  money—that 
most  w9  fQ  to  the  officers/' 

Tbe  bOTW»}  and  unity  existing  between  the  land  and  naval 
hrces  at  the  dege  of  Ha\'ana  contributed  greatly  to  the  success 
of  the  trndertaking  and  sets  an  example  not  to  be  ignored  ta  tht 
presetit  day  and  10  our  own  countr>'  and  sister  services. 

The  Eari  of  Albemarle,  in  his  report,  stated  that  "Sir  George 
Bococt  and  Commodore  Keppd  have  exerted  themselves  in  a 
■KMt  parbcular  manner,  and  I  venture  to  say  that  there  never 
iras  a  joint  midertaking  carried  on  with  more  harmony  and  xeal 
on  both  sides.'*  while  Mce-Admiral  Pocock  said,  **  It  wiU  be  as 
needless,  as  almost  impossible,  for  me  to  express  or  describe  that 
perfect  harmony  that  has  uninterruptedly  subsisted  between  the 
fleet  and  army  from  our  first  setting  out  Indeed,  it  is  doing  in- 
justice to  both  to  mention  them  as  two  corps,  since  each  has  en- 
deavored, %nth  the  most  constant  and  cheerfu!  emulation*  to 
render  it  but  one/' 

In  concluding  the  account  of  this  siege,  let  me  quote  from  the 
biographer  of  Commodore  Keppel,  who  says  that 

"  Never  in  this  or  any  preceding  war  had  so  ^^uable  and  im- 
portant a  conquest  been  achieved :  but  dreadful  were  the  suffer- 
ings and  great  the  mortality'  attending  it  By  Lord  Albemaric  1 
official  return,  on  his  leaving  the  Havannah,  of  the  casualties  of 
the  army  from  the  7th  of  June  until  the  8th  of  October  it  appear 
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that  560  men  were  killed  or  had  died  of  their  wounds  and  4708 
had  perished  from  sickness." 


Out  of  the  six  operations  mentioned  in  this  article,  by  the 
Hnglish  against  San  Juan,  Santiago  de  Cuba  and  Havana,  but 
two  were  entirely  successful,  so  that  a  comparison  with  our  own 
late  war  in  Cuba  and  Porto  Rico  is  not  to  our  disadvantage.  But 
I  trust  that  there  are  other  teachings  in  such  historical  accounts 
than  that  of  self-congratulation.  The  obligations  that  have  arisen 
with  our  new  dependencies  are  greater  than  any  strength  that 
arises  from  them,  and  it  is  well  to  study  the  necessities  that  will 
arise  for  their  maintenance  and  defense. 

History,  now  and  ever,  teaches  us  by  example,  as  much  in  the 
military  as  in  political  art.  As  Prince  Bismarck  once  said  in  his 
blunt  way,  "  Fools  say  that  you  can  only  g^in  experience  at  your 
own  expense,  but  I  have  always  contrived  to  gain  my  experience 
at  the  expense  of  others." 

To  this  remark  let  me  add  one  of  a  French  writer  that  "  Peace 
is  the  dream  of  the  wise;  war  is  the  history  of  man." 
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THE  PACIFIC  SUBMARINE  CABLE— SOME  REMARKS 

ON  THE  MILITARY  NECESSITY  AND  THE 

ADVANTAGES  OF  A  NATIONAL 

CABLE. 

By  Lieutenant  John  Hood,  U,  S.  Navy. 


One  of  the  greatest  projects  before  the  Congress  of  the  United 
States,  and  one  that  is  destined  to  Have  the  most  far-reaching 
and  important  influence  on  the  future  commercial  development 
of  the  country,  and,  greater  still,  on  the  military  and  strategical 
power  thereof,  is  the  establishment  of  a  trans-Pacific  cable,  con- 
necting the  seat  of  government  with  its  newly- acquired  island 
possessions;  and,  through  them,  directly  with  China  and  Japan 
and  all  the  great  undeveloped  Elast. 

For  many  years  projects  have  been  considered  and  discussed 
in  Congress,  in  a  desultory  kind  of  way^  for  the  laying  of  a  cable 
from  the  West  Coast  to  Honolulu,  but  no  definite  action  has  been 
taken.  The  nearest  approach  to  real  action,  up  to  this  time, 
wa5  the  passage  of  an  act,  March  2,  1891,  providing  for  a  deep- 
sea  survey,  to  determine  the  practicability  of  laying  a  cable  from 
California  to  the  Hawaiian  Islands,  which  survey  was  promptly 
made  by  the  U.  S.  ships  Albatross  and  Thetis,  and  the  practica- 
bility of  the  route  clearly  demonstrated  and  reported  to  Congress. 

There  the  matter  rested  as  far  as  anything  practical  was  con- 
cerned— though  bills  for  the  construction  of  such  a  cable  were 
frequently  discussed  in  the  various  succeeding  Congresses — till 
after  the  close  of  the  Spanish  war  and  the  annexation  of  the 
Hawaiian  and  Philippine  Islands. 

This  war,  and  the  lessons  it  taught  of  the  great  role  that  cables 
will  be  called  upon  to  play  in  all  future  conflicts,  as  well  as  their 
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fftm.  ptmcxhi  witt  of  croeiidiyig  and  promodng  coomieftc  ta 
«^  aev  bfand  pooenons,  seem  to  have  waked  up  our  ie^ 
iMors  agsia  to  tbe  iiBportaiioe  of  the  qtiestion,  and  in  April  1899, 
Ac  L\  Sl  S  Noo  kftSm  Francisco  to  extend  the  survey,  already 
mad^  ss  te-  as  HouoMu,  from  that  poini  to  the  Philippines  and 
JafaSp  lpr  vay  of  Goanw  one  of  the  Ladranes»  an  island  espedallj 
WamA  m  tke  war  br  ottr  gOTcmmeat  with  a  view  to  its  hitun 

Ttm  jM^iLj,  tke  nost  complete  and  extensive  deep-sea  cabk 
9Kve9^  ever  nitr,  wis  completed  in  February*  of  the  present 
ym/t;  and  tbe  practicability  of  a  complete  trans-Pacitic  tMt 
d^aild^  settled  facever  in  the  affirmative- 
It  whM  wtam  seem,  in  view  of  the  importance  of  the  question 
to  tile  vtele  coaKty,  tiial  prompt  and  effective  action  would 
faBov.  And,  in  fact,  it  did  for  a  ttme  seem  probable.  The  Scuiit 
Nml  CooBBittee.  with  Ter\*  commendable  promptitude,  drcv 
ip  ani  iqioHefl  to  the  Senate  a  bill,  S.  2,  that  was  quickly  passed 
1^  that  bodr^  for  the  laying  of  a  government  cable  under  the 
of  tbe  Xav}-  Department  (to  be  operated  by  the  Post- 
alter  ccwnplefion)  from  San  Francisco  to  Hono- 
hihi,  with  a  view  to  ite  fntnre  extension  to  the  Philippines  and 

The  Hot^e  Committee  on  Interstate  and  Foreign  Commerce 
also  got  promptly  to  work,  but  on  dilTerent  lines,  and  reported 
a  onjority  bill.  H,  It  2980,  providing  for  the  laying  of  a  Pacific 
eabfe  by  a  pri^^te  corporation,  with  a  government  subsidy  ot 
$300jQ00  per  annum  for  twenty  years.  This  bill  has  not  yet  been 
acted  on,  nor  has  Senate  BlU  a  been  acted  on  by  the  House 
further  than  to  be  amended  by  the  Committee  on  Interstate  and 
Foreign  Commerce  by  having  H  R,  2980  stibstituted  as  an 
amendment. 

There  the  matter  rests»  and  it  may  be  safdy  said  all  cable  legis^ 
laiion  is  dead  for  the  present,  and  is  more  than  likely  to  remain 
dead  for  a  long  time  to  come,  while  a  merr)'  fight  goes  on  be- 
tween the  opposing  ideas  of  government  and  private  ownership. 

For  a  question  of  such  magnitude  and  far-reaching  influence 
on  the  future  of  the  nation,  the  lack  of  public  interest  manifested 
in  its  discussion  is  amazing.  One  looks  through  the  leading 
magazines  in  vain  for  an  intelligent  article  on  the  subject;  and 
even  the  daily  press  gave  it  a  very  scant  notice  during  the  time 
of  its  discussion  in  Congress,  and  none  at  all  since. 
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It  is  in  the  hope  of  awakening  a  respectable  public  interest  in 
the  question,  by  demonstrating  the  military  necessity  and  advan- 
tage of  a  national  cable,  that  this  paper  is  written.  Recent  ex- 
perience, during  the  Spanish  war,  has  been  so  striking  and 
conclusive,  to  any  one  who  has  studied  the  role  of  cablesi  that  it 
would  be  criminal  carelessness  to  fail  to  point  out  its  lessons  and 
sound  the  note  of  warning  to  the  country. 

The  only  matter  of  any  value  on  the  subject  of  a  Pacific  cable 
that  has  appeared  in  print,  on  this  side  of  the  Atlantic,  is  con- 
tained in  the  papers  and  evidence  submitted  to  the  Committees 
of  Congress  considering  the  cable  bills.  In  all  these  papers  and 
hearings,  very  insufficient  consideration — practically  none — has 
been  given  to  the  importance  of  the  military  and  strategical  ^tde 
of  the  question. 

Questions  of  practicability,  cost,  expense  of  maintenance  and 
repair,  commercial  advantages,  etc,  have  been  fully  discussed 
from  one  point  of  view  or  another;  but  little,  if  anything*  has  been 
said  of  the  military  and  strategic  advantages  of  cable. 

That  this  point  was  not  more  fully  discussed  and  elaborated 
by  the  advocates  of  a  private  cable  is  hardly  a  matter  of  wonder- 
ment. Questions  of  strategy  and  military  strength  are  so  purely 
national,  and  so  far  removed  from  the  plain  business  motives 
of  dollars  and  cents,  that  it  would  hardly  enter  their  calculations; 
and,  moreover,  a  full  discussion  of  them  would  work  very  much 
to  the  detriment  of  their  projects ^  by  demonstrating  the  incon- 
testable advantages,  from  a  military  point  of  view,  of  a  govern- 
ment-owned cable.  That  the  advocates  of  a  national  cable,  how- 
ever, have  not  brought  out  this  side  of  the  question  in  its  strong- 
est light  is  a  matter  of  surprise  to  any  one  studying  the  subject. 

Since  the  ratification  of  the  treaty  with  Spain,  and  the  acquire- 
ment of  our  various  island  possessions,  the  nation  has  entered  on 
a  new  era.  It  is  claimed,  and  truly,  that  we  have  been  a  leading 
nation  in  the  world*s  aflfairs  for  many  years.  But,  nevertheless, 
the  Spanish  war  brought  us  to  a  parting  of  the  ways,  and  we  have 
chosen  the  one  that  leads  onward  and  forward.  We  have  started 
on  a  new  path  from  that  followed  by  our  forefathers — one  from 
which  there  is  no  turning  back,  except  at  the  cost  of  retrogres- 
sion and  national  degeneration. 

Whether  we,  as  individuals,  deplore  the  change  or  not,  it  has 
come,  and  come  to  stay.     We  have  been  slowly  and  silently  fol* 
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Beyond  tbese  two—to  mAwzMMx^  grow  nd  Irrc,  or  retrograde. 
iiEik^  and  die — there  is  no  fur^o'  choice*  From  the  earliest 
diwn  of  history  to  the  present  dav,  the  law  has  been  the  same: 
frain  the  inttant  a  natiofi  ceases  to  adiafice,  its  day  is  done.  It 
Rtiy  linger  on  for  decades  or  centtuicSt  bat  its  glor}*  and  vigor 
have  departed ;  decadence  has  be^trn,  and  it  is  only  a  question  of 
lime  when  it  will  become  a  Icgeml*  a  meiDor)%  and  its  place  be 
taken  by  its  more  vigorous  and  hardy  rivals.  All  ancient  and 
modem  history  illustrates  the  same  point  The  same  law  that 
(fovcrned  the  passing  away  of  the  Egyptians,  the  Babylon ians, 
the  Attyrians,  the  Medes  and  Persians,  the  Greeks,  the  Romans, 
the  Moor^r  the  Turks,  is  at  work  to-day,  and  is  so  clearly  illus- 
t rated  in  the  history  of  modern  Spain  and  France,  Spain  has 
hm^  iince  passed  the  zenith,  and  is  sinking  as  so  many  of  its 
j>n*flecci!(ori  have  sunk  before:  while  France  is  still  hovering  in 
the  pcriml  of  stagnation,  and  will  sink,  like  all  the  others, 
unk'iji  nomc  great  internal  moral  upheaval  should  start  her  on  the 
advance  iigain. 
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There  is  no  avoiding  the  issue;  to  struggle  and  advance  or 
stagnate  and  die.  The  law  of  evohition  applies  as  clearly  and 
distinctly  to  nations  as  to  individuals  and  species;  and  any  nation 
that  wishes  to  live  must  go  into  the  struggle  with  all  its  might, 
and  provide  itself  with  every  possible  safeguard  and  weapon  of 
defense. 

The  struggle  may  be  peaceful  and  commercial  only;  but  we 
must  be  prepare d,  if  necessary,  to  meet  force  with  force,  for 
human  nature  changes  little  from  age  to  age,  and  the  days  of 
war  have  not  yet  passed  away. 

It  is  face  to  face  with  this  great  question  that  the  Spanish  war 
ttas  brought  us~a  question  so  infinitely  greater  than  the  war 
ilsell  In  fact,  the  war  itself  was  merely  the  crystallizing  drop 
that  precipitated  the  result  of  more  than  a  century's  grow^th  and 
evolution.  The  same  result  would  have  been  reached  without 
lU  though  not  so  soon  or  so  rapidly.  That  the  most  populous, 
prosperous,  energetic,  vigorous,  and  richest  of  all  civilized  na* 
tions  should  remain  to  itself,  and  refuse  forever  to  take  its  part 
in  the  aflfairs  of  the  world,  was  an  evolutionary  impossibility. 
Such  action  is  only  possible  when  the  vigor  and  energy  of  the 
race  have  departed;  and  the  result  is  only  too  well  illustrated  by 
ihe  experiment  of  isolation  tried  by  the  Chinese  some  thousands 
of  years  ago,  and  persisted  in  to  the  present  time. 

We  are  in  the  world  lo  work  out  our  destiny ^  and  may  as  well 
face  the  fact;  and  it  behooves  us  to  take  all  possible  measures 
for  our  advancement  and  security,  or  our  keen-witted,  active, 
and  powerful  rivals  will  outrun  us  in  the  race  and  leave  us 
stranded  in  stagnation,  to  sink  as  so  many  nations  have  done 
before. 

Admitting,  then,  the  necessity  for  action,  to  equip  ourselves  to 
maintain  worthily  our  part  in  the  struggle,  let  us  take  a  short 
iHew  of  a  few  of  the  most  vital  and  urgent  questions  for  national 
advancement  and  defense  that  present  themselves  to  the  mind. 
Three  only  will  be  considered  here.  These  are  the  maintenance 
of  an  adequate  navy,  the  construction  of  an  inter-oceanic  canal, 
and  the  laying  of  a  trans-Pacific  cable.  Of  the  first  little  will 
be  said,  as  its  necessity  is  recognized  almost  universally,  both  in 
and  out  of  Congress,  though  a  few  words  on  its  value  and  neces- 
sity may  not  be  untimely. 

The  only  aids  needed  by  American  commerce  to  compete  with 
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we!!  as  in  war. 

F-xamffTJiig  tbe  qo/^doo.  from  this  poim  of  tIcw^  we  see  at  cuicc 
two  great  lacks  tiodi  in  cnir  meais  caf  defense,  and  in  our  means 
of  eictending  and  stiex^thenlng  oar  infltiesioe  abroad.  For  sisrr 
defense,  hodi  of  otir  own  coast  and  of  oor  island  possessions^  it 
is  absoluteJjT  necessary  for  tbe  fleet  to  lia^*  perfect  bredoot  of 
movement  to  all  parts  of  our  coasts.  To  carry  out  any  design, 
both  for  the  protcctJDn  and  ejctcnsion  of  our  mfloence  in  our 
far  distant  possessions,  it  Is  nccessar>'  to  have  absoltitcly  sore 
comfnunication  between  our  fleets  and  the  seat  of  govemmeot. 

The  former  of  these  objects  can  only  be  attained  by  the  con- 
itmction  of  a  national  inter-oceanic  canal,  and  the  latter  by  a 
National  Pacific  Cable, 

It  seems  to  be  only  a  question  of  a  short  time  when  the  first 
of  these  two  great  projects,  which  will  add  so  much  to  the 
National  defense — not  to  mention  the  great  extension  of  com- 
merce^— will  be  undertaken.     There  seems  to  be  a  practical  agree- 
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in^nt  ifi  both  Houses  of  Congress,  both  as  to  the  necessity  and 

as  to  the  manner  of  undertaking  this  great  work. 

In  the  case  of  the  cable,  however,  which  is  equally  important 
(or  both  national  and  commercial  reasons,  the  situation  is  dif- 
ferent; and  the  prospects  of  its  being  undertaken  at  an  early 
day  seem  more  than  doubtful,  because  Congress  is  undecided 
whether  it  shall  be  a  private  or  a  national  undertaking.  The 
necessity  and  importance  of  a  cable  of  some  kind  being  laid 
seem  not  to  be  questioned  by  any  one. 

The  Senate  says  that  it  shall  be  a  government-owned  and  con- 
trolled cable,  while  the  House  says  it  shall  be  a  private  cable  with 
a  large  government  subsidy.  And  so  the  controversy  continues 
and  threatens  to  defeat  the  great  project  which  is  so  necessary 
to  the  national  development  and  defense. 

Leaving  aside  the  commercial  advantages  to  the  country  of  a 
Pacific  cable,  which  are  universally  admitted,  a  few  remarks  on 
the  military  and  strategical  side  of  the  question  should  convince 
any  fair  mind  of  the  advantages  of  a  national  cable,  if  we  wish 
to  retain  our  supremacy  in  our  island  possessions,  and  extend 
our  influence  in  the  East. 

The  secret  of  a  great  success  of  any  kind  is  thorough,  careful 
and  efficient  preparation.  Great  crises  and  struggles  do  not 
come  in  a  moment^  but  are  the  results  and  developments  of  long 
preceding  events,  and  when  the  emergency  comes,  that  nation 
will  be  victorious  which  has  had  the  wisdom  and  foresight  to 
prepare  for  it,  and  prepare  efficiently.  It  is  only  thus  that  the 
necessary  force  and  power  can  be  promptly  and  efficiently 
brought  to  bear  at  the  right  time  and  place  to  attain  the  desired 
end  of  success.  It  is  too  late  to  begin  preparation  after  the 
emergency  has  actually  arisen,  unless  we  deliberately  set  our- 
selves  to  invite  disaster  and  defeat*  Improvised  methods  in  the 
face  of  danger  are  only  the  makeshifts  of  previous  culpable  inef- 
ficiency and  carelessness.  To  be  strong  and  to  attain  our  ends, 
we  must  be  ready  and  prepared;  and  when  the  emergency  has 
actually  arisen,  and  the  time  comes  to  strike  the  blow,  strike  it 
with  all  our  might  in  the  full  confidence  of  our  efficient  prepara- 
tion to  attain  the  desired  end.  And,  in  almost  all  cases,  the  mere 
fact  of  full  preparation  to  act,  and  of  having  power  enough  to  act 
efficiently,  will  be  sufficient  to  obtain  the  object  in  view,  and 
will  render  actual  conflict  unnecessary* 
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In  all  questioos  affecdng  the  Philippines  themselves,  or  the 
East  in  g^eneral,  the  Philippines  must,  of  necessity,  be  the  base 
of  these  necessan^  preparations;  and  in  a  country  so  distantly 
situated  from  the  seat  of  govemtnent,  no  preparation  can  be 
efficient  without  quick,  sure  and  secret  communication.  Quick- 
ness of  communication  can  be  established  by  the  laying  of  any 
kind  of  cable,  whether  private  or  national.  But  surety  and 
secrecy  can  only  be  attained  by  a  cable  owned,  controlled  and 
worked  by  the  government  itself,  by  its  own  agents.  A  veiy 
cursory  review  of  the  book  published  in  his  own  defense  by  the 
Spanish  Admiral,  Cervera,  since  the  close  of  the  war,  will  show 
how  utterly  impossible  it  is,  even  in  time  of  war  with  strict  cen- 
sorship, to  maintain  secrecy  with  private  cables.  In  spite  of  all 
our  efforts  to  isolate  Cuba,  and  suppress  all  despatches  regarding 
the  movements  of  our  ships,  we  are  astonished  to  find  how 
minutely  General  Blanco  and  Admiral  Cervera  were  informed 
of  the  movements  of  our  ships  and  squadrons,  even  on  our  own 
coasts. 

And  this  was  in  time  of  war,  when  all  efforts  possible  w^ere 
made  to  maintain  secrecy.  What  would  it  be  in  time  of  peace, 
with  no  censorship,  if  great  preparations  were  on  hand  that  it 
was  vitally  necessary  to  maintain  secret*  and  a  knowledge  o\ 
which  to  our  rival  would  be  equivalent  to  complete  frustration  of 
all  our  plans?  And  let  it  be  always  remembered  that  the  time  of 
prepamtion  is  always  in  time  of  peace,  before  hostilities  actually 
begin.  When  war  is  actually  declared  the  time  to  prepare  is 
past,  and  the  time  to  act  has  come;  and  the  action  will  be  just  so 
swift  and  sure  as  the  preparation  has  been  careful  and  perfect* 

Then,  too,  if  the  crisis  does  not  come  to  actual  war,  it  will 
be  due  solely  to  the  state  of  preparation  our  adversaries  will  find 
us  in  to  maintain  our  rights — a  preparation  that  w4U  have  been 
carried  on  in  time  of  peace,  when  the  whole  host  of  news- 
gatherers  of  the  world  will  have  been  hot  on  the  trail  for  scare 
head-lines. 

What  private  cable  company  can  and  will  guarantee  the  neces- 
sary"  surety  and  secrecy?  or,  having  guaranteed  it,  can  maintain  it? 
The  cable  history  of  the  late  Spanish  war  says  none*  The  only 
guarantee  is  a  cable  laid  and  owned  by  the  government  itself, 
and  operated  by  its  own  officials,  and  these  officials  must  be 
Americans  first,  last,  and  all  the  time. 
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From  a  military  point  of  view,  this  question  of  the  nationality 
of  the  operators  is  most  important.  No  foreigner  or  alien  of  any 
description  should  be  allowed  to  have  any  connection  with  the 
line  in  any  capacity  whatever.  Its  direction  and  operation  should 
be  American  pure  and  simple;  or  betrayal  of  trust  surely  will 
follow.  A  glance  at  the  conditions  imposed  by  England  on  all 
English  cable  companies  shows  how  jealously  she  guards  this 
point  of  nationality  of  employees.  No  English  cable^  whether 
government  or  subsidized,  can  employ  any  operators  other  than 
English  subjects. 

Turning  now  to  the  few  American-owned  cable  lines  already 
in  existence,  and  on  whom  no  condition  as  to  nationality  of 
operators  were  imposed,  we  notice  a  very  different  state  of  affairs. 
We  find  staffs  largely  made  up  of  foreigners,  especially  English- 
men; and  these  lines,  politically  speaking,  constitute,  in  fact, 
hardly  more  than  annexes  and  extensions  of  the  great  British 
system  that  to-day  dominates  the  world,  and  puts  all  important 
cable  news,  whetlier  commercial,  military  or  political,  through 
London  first,  and  to  its  intended  destination  afterwards. 

Such  is  the  condition  of  affairs  now,  and  in  the  case  of  this 
proposed  Pacific  cable,  there  will  be  simply  an  extension  of  the 
same  system  if  the  cable  is  laid  as  a  private  enterprise.  In 
House  Bill  No.  2980  of  the  present  Congress — the  bill  drawn  in  the 
interest  of  private  ownership — we  find  no  mention  of  any  restric- 
tion whatever  as  to  nationality  of  employees.  Should  this  bill 
become  a  law,  experience  teaches  us  that  the  new  cable,  under 
private  ownership,  will  become  merely  a  still  further  extension 
of  the  British  system;  and  our  most  important  and  secret  in- 
structions to  our  fleets  and  armies  in  the  far  East  will  be  at  the 
mercy  of,  and  subject  to,  the  betrayal  or  perversion  of  alien 
operators. 

This  is  a  point  that  seems  to  have  been  overlooked  in  the  en- 
tire cable  discussion ;  and  it  is  one  of  such  vital  importance  that 
it  cannot  be  put  in  too  clear  and  urgent  a  light. 

One  otlier  great  military  advantage  of  a  national  over  a  pri- 
vate cable,  which  seems  to  have  been  overlooked,  is  the  pos- 
session by  the  government  of  properly  equipped  and  manned 
cable  ships.  In  the  conflicts  of  the  future,  as  clearly  fore- 
shadowed in  the  late  Spanish  war,  the  cable  and  cable  ship  is  des- 
tined to  play  a  partly  hardly  secondary  to  that  of  the  army  and 
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fleet  The  cutting  or  laying  of  cables  will  progress  side  by  sid™ 
with  the  military'  and  naval  operations;  and  the  nation  that  £nds 
itself  deprived  of  the  means  of  gaining  its  own  information,  and 
interrupting  that  of  the  enemy,  will  find  itself  at  a  decided  dis- 
advantage. Sure  knowledge  and  quick  communication  more 
tbmii  double  the  values  of  annies  and  Beets,  and  nothing  so 
demoralizes  an  enemy  as  to  find  himself  cut  off  from  knowledge, 
not  only  of  hfs  adversarjv  but  of  his  own  forces* 

All  this  was  cleatl^  indicated  in  the  Spanish  war,  and  this 
lead  will  be  more  and  more  followed  in  all  future  conflicts. 
England  alone,  of  all  the  great  poweis*  is  already  fully  equipped 
in  this  direction;  but  all  the  other  leading  Entopean  powers  are 
beginning  to  see  the  danger,  and  their  brightest  minds  are  urging 
them  to  repair  the  lack,  and  construct  and  complete  their  lines 
of  cable  defense,  as  necessary*  for  ultimate  self-preservation. 

It  may  be  taken  as  an  axiom  in  future  wars  between  nations 
with  outlying  possessions,  that  a  cable  war  will  go  on  side  by 
side  with  the  military  and  naval  operations;  and  that  nation 
which  has  failed  to  provide  itseJf  with  cables  and  cable-laying 
and  cutting  appliances  will  be  worsted.  Therefore,  since  we,  by 
annexing  Porto  Rico,  Hawaii,  Guam,  Tutuila,  and  the  Philip- 
pines, have  joined  the  list  of  nations  with  far-distant  island  pos- 
sessions, cables  and  cable  ships  and  appliances  have  become  abso- 
lute necessities,  unless  we  wish  to  invite  defeat  and  humiliation 
in  the  first  conflict. 

And  that  full  benefit  shall  accrue  from  these  aids  to  the 
national  defense  and  means  of  offense,  they  should,  beyond  all 
question  of  a  doubt,  belong  to  the  government.  It  is  only  in  this 
way  that  they  can  be  surely  and  absoluteiy  controlled,  and  be 
ready  at  all  times  for  national  use;  that  the  ships  will  be  ready 
at  all  times  to  go  silently  and  secretly  on  admission  of  destruc- 
tion, to  the  confusion  of  an  enemy,  or  on  one  of  creation  that  may 
increase  five-fold  the  value  of  our  fleet  and  army. 

The  inefficiency  and  cost  of  improvised  measures  to  attain  the 
same  end  was  only  too  well  illustrated  in  our  continuous  and 
ineffectual  effort  to  isolate  Cuba  in  the  late  war.  A  single  prop- 
erly equipped  and  manned  cable  steamer,  under  the  American 
flag,  would  have  accomplished  the  object  in  a  couple  of  weeks, 
and  would  have  done  it  effectually. 

The  little  reliance  that  can  be  placed  on  private  corporations 
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like  emergencies  was  also  only  too  well  illustrated  in  the  same 


There  was,  on  the  eve  of  war,  one  properly  equipped  American- 
owned  cable  ship.  This  was  the  cable  ship  Relay,  owned  by  the 
Central  and  South  American  Telegraph  Cable  Company,  a  com- 
pany incorporated  under  I  he  laws  of  the  State  of  New  York. 
This  ship  was  stationed  on  the  west  coast  of  South  America, 
where  the  main  lines  of  this  company  are  laid.  In  the  records 
of  the  State  Department,  we  find  a  report  from  the  United  States 
Consul  at  Callao,  Peru,  dated  April  iS,  189S,  reporting  a  sale  of 
the  foreign-built  Anterkan  cable  steamer  Relay,  on  April  14,  1898, 
to  two  British  subjects,  on  behalf  of  the  Central  and  South 
American  Telegraph  Cable  Company,  for  $260,000,  and  notifying 
the  Department  of  the  paying  oflf  of  the  crew  and  change  of 
flag.  Further  on,  we  find  another  consular  report  from  Callao^ 
dated  October  29,  1898,  reporting  the  sale  back  of  the  same 
steamer  Relay,  on  October  13,  1898,  by  the  same  two  British  sub- 
jects, to  the  same  Central  and  South  American  Telegraph  Cable 
Company,  for  the  same  sum  of  $260,000. 

These  facts  speak  plainly  for  themselves.  At  a  time  when  the 
possession  and  use  of  a  cable  ship  were  vital  to  the  interests  of 
the  country,  the  private  owners  of  the  only  ship  available,  to 
protect  the  capital  and  dividends  on  their  private-owned  cable, 
made  a  transfer  of  the  ship  to  the  British  flag  just  as  war  was 
jne\n table,  and  transferred  back  again  after  hostilities  closed, 
removing  it  from  the  power  of  the  government  to  take  and  use 
the  ship  in  the  time  of  its  need. 

With  such  experience,  it  would  seem  almost  suicidal,  from 
both  a  militar}"  and  a  political  point  of  view,  to  trust  private  cor- 
porations with  interests  vital  to  the  welfare  of  the  nation;  and  the 
^vernment  owes  it  to  itself,  and  to  the  people  for  whose  protec- 
tion it  exists,  to  provide  for  its  own  defense  and  security. 

Summing  up  all  the  foregoing  arguments  in  a  few  words,  it 
may  be  said  that  we,  as  a  nation,  are  following  the  inevitable 
law  of  evolution.  We  have  left  behind  our  swaddling  clothes, 
and  have  entered  the  field  of  competition  with  the  other  great 
nations  of  the  world.  We  are  in  the  struggle  for  political 
supremacy  and  commercial  pre-eminence,  whether  we  wish  it  or 
not,  and  must  advance  always ;  for  stopping  means  stagnation  or 
decay.     In  the  struggle  for  life  with  energetic,  vigorous  and 
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powerful  rivals,  we  intist  equip  ourselves  at  all  points,  or  be 
pushed  out  of  tJie  race  and  swept  aside  by  our  more  vigorous  ad* 
versaries. 

Recent  experience  has  taught  us  that  cables  and  cable  ships 
will  in  future  wars  be  called  on  to  play  a  role  scarcely  inferior 
to  that  of  naval  and  military  forces  themselves,  not  to  mention 
their  great  peaceful  role  in  the  struggle  for  commen:ial  su- 
premacy.  Experience  has  also  taught  us  that  private  enterprise 
cannot  be  relied  on  in  times  of  emergency  to  sacrifice  its  own 
financial  interests  for  the  public  good,  and  tliat  Uie  govemment 
must  rely  on  and  protect  itself.  The  universal  experience  of  all 
times  and  ages  has  taught  us  the  absolute  necessity  of  prompt 
and  reliable  information  to  a  nation's  forces  for  a  successful 
issue  in  any  struggle.  That  only  with  prompt  and  sure  knowl- 
edge can  the  deciding  blow  be  struck  at  the  right  time  and  place; 
and,  with  that,  the  value  of  a  nation*s  forces  is  increased  many 
fold.  Only  with  a  cable  can  such  knowledge  be  attained  in  dis- 
tant lands  and  seas.  Only  with  a  government-owned  and  con- 
trolled cable  can  the  necessary  secrecy  and  certainty  be  assured 
for  efficient  preparation  and  successful  action.  And,  finally,  only 
with  government-owned,  equipped  and  manned  cable  ships  can 
the  government  be  assured  at  all  times  of  the  means  of  cutting, 
laying  and  repairing  cables  in  the  times  of  its  need;  and  this 
ability  to  cut,  lay  and  repair  cables  in  time  of  war  is  destined  to 
be  one  of  the  great  deciding  features  in  all  future  colonial  wars. 

Therefore*  if  we  wish  to  secure  ourselves  against  all  eventuali- 
ties, and  be  fully  equipped  to  take  our  part  successfully  in  the 
struggle  of  races  that  the  mevitable  laws  of  evolution  force  us  to 
enter,  let  us  not  only  fortify  our  ports,  build  fleets  and  equip 
armies,  but  let  us,  by  all  means,  prepare  the  w^ay  to  render  these 
fleets  and  armies  efficient,  and  capable  of  their  utmost  usefulness, 
by  supplying  them  with  the  safe,  sure  and  prompt  information, 
so  necessary  to  any  successful  undertaking.  The  only  way  to 
attain  this  end,  with  certainty  and  success,  is  for  the  government 
to  lay  and  operate  its  own  cables,  and  to  construct,  equip  and 
man  its  own  cable  ships;  and  the  beginning  of  this  great  work 
cannot  be  made  too  soon. 


[COFrRtdHTKP.] 
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THE  NAVAL  BATTLE  OF  MANILA 
By  Lieutenant  John  M.  Ellicott,  U.  S.  Navy. 


It  will  be  the  writer's  endeavor  in  the  present  article  to  present 
an  accurate  narrative  of  the  Battle  of  Manila  from  the  standpoint 
of  a  participant  and  eye-witness  and  from  details  gleaned  by  unre- 
mitting inquiry  since  the  battle.  The  magnitude  of  the  strategic 
and  political  results  can  scarcely  now  be  predicted. 

In  February,  1898,  the  United  States  squadron  in  Asiatic 
waters  consisted  of  the  first-rate  protected  cruiser  Olympia,  flag- 
ship of  Commodore  George  Dewey,  the  second-rate  protected 
cruisers  Raleigh  and  Boston,  the  gunboats  Concord  and  Petrel, 
and  the  old  paddle-wheel  gunboat  Monocacy,  The  Olympia, 
having  been  on  the  station  three  years,  was  slated  to  exchange 
places  with  the  second-rate  protected  cruiser  Baltimore,  then  flag- 
ship of  the  Pacific  station,  in  order  that  the  former  might  finally 
reach  the  Mare  Island  Navy  Yard  for  overhauling*  The  Balti- 
more was  at  this  time  in  Honolulu. 

The  strained  relations  between  the  United  States  and  Spain 
over  the  condition  of  affairs  in  Cuba  did  not  seem  likely  to  lead 
to  w^^r,  so  the  vessels  of  the  Asiatic  Squadron  were  in  various 
Japanese  and  Chinese  ports,  engaged  in  the  numerous  peace 
missions  on  a  foreign  station,  when,  on  the  15th  of  February,  the 
whole  world  was  horrified  by  the  blowing  up  of  the  battleship 
Maine  in  Havana  harbor.  Nations  stood  aghast,  and  the  war 
cloud  formed  with  the  rapidity  of  a  thunder  storm  at  the  close 
of  a  sultf}^  day.  The  Asiatic  Squadron  was  almost  immediately 
mobilized  at  Hong  Kong*  The  01j*mpia  was  directed  to  remain 
on  the  station  and  the  Baltimore  was  ordered  out  from  Honolulu 
as  a  reinforcement.    The    Monocacy*   being  too  antique  and 
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infirm  to  be  of  service  in  battle,  was  left  at  Shanghai;  one-thi^ 
of  her  crew  and  half  of  her  officers  being  ordered  to  join  the 
squadron  at  Hong  Kong, 

The  revenue  cutter  Hugh  McCulloch,  en  route  to  our  Pacific 
coast  by  way  of  the  Mediterranean  and  Asia,  was  directed  to  Join 
the  squadron  at  Hong  Kong  as  a  despatch  vessel 

At  that  port  every  effort  was  made  to  put  the  vessels  in  fighting 
trim.  Machiner)'  was  overhauled,  hulls  cleaned,  bunkers  filled 
and  the  ships  painted  a  dark  slate  colon  The  British  freight 
steamer  Nanshan  and  passenger  steamer  Zafiro  were  purchased, 
the  former  being  loaded  with  coal  and  the  latter  with  coal  and 
pro\4sions. 

The  squadron,  however,  lacked  a  war  supply  of  ammunition. 
To  remedy  this  the  old  wooden  corvette  Mohican  was  loaded  with 
powder  and  shell  at  San  Francisco  and  rushed  to  Honolulu, 
where  her  precious  cargo  was  transferred  to  the  Baltimore, 

The  latter's  journey  to  Asiatic  waters  was  a  precarious  one, 
for  the  situation  had  become  so  critical  that  war  might  have 
been  declared  at  any  moment,  in  which  event  it  would  have  been 
a  telling  stroke  of  strategy  for  the  Spanish  squadron  in  the 
Philippines  to  intercept  this  single  cruiser  in  overwhelming  num- 
bers and  capture  or  sink  her  with  her  invaluable  munitions  of  war. 
When  she  arrived  in  Yokohama  war  seemed  but  a  question  of 
hours,  and  in  the  remainder  of  her  Journey  she  had  to  pass  close 
to  the  Spanish  strongholds.  Anxiety  in  the  squadron  had  there- 
fore reached  exciting  intensity  when,  on  the  morning  of  April  22, 
she  appeared  safely  in  the  harbor  of  Hong  Kong  still  clothed 
in  her  peace  garb  of  white.  Arrangements  had  already  been 
made  to  dock  and  coal  her,  so  that  on  the  morning  of  the  24th 
she  took  her  place  in  the  squadron,  cleaned*  coaled  and  in  war- 
paint. 

There  had  not  been  a  moment  to  spare,  for  war  had  been 
declared  on  the  23d,  but  the  fact  was  not  generally  known  til! 
the  next  day,  when  Great  Britain's  proclamation  of  neutrality 
was  published  and  the  United  States  squadron  requested  to  leave 
port  in  twenty-four  hoursu 

Some  repairs  to  the  Raleigh's  machinery  were  incomplete,  the 
needed  parts  being  in  a  machine  shop  on  shore,  but,  more  im* 
portant  still,  the  U.  S.  Consul  at  Manila  w^as  expected  to  arrive 
in  Hong  Kong  on  an  overdue  steamer  from  the  Philippines  with 
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important  inforniation  concerning  the  positions  and  strength 
of  the  enemy*  The  Boston,  Concord  and  Petrel,  with  the 
McCu!loch  and  transports,  were  therefore  sent  to  a  rendezvous 
in  Mtrs  Bay,  an  inlet  on  the  China  coast  some  thirty  miles  above 
Hong  Kong,  while  the  rest  of  the  squadron  remained  to  the  hmit 
of  their  day  of  grace.  This  did  not  avail,  however,  for  the  morn- 
ing of  the  2Sth  brought  neither  consul  nor  machinery,  but  it 
brought  Commodore  Dewey's  instructions  to  proceed  to  the 
Philippines  and  capture  or  destroy  the  enemy  s  fleet. 

At  9  o'clock  on  the  morning  of  that  day  the  flagship,  Baltimore 
and  Raleigh  weighed  anchor,  formed  column  and  stood  out  of 
Hong  Kong  harbor,  their  bands  playing  the  "  Star-Spangled 
Banner,*'  The  sight  of  that  intrepid  squadron,  seven  thousand 
miles  from  ail  support,  the  ports  of  the  world  closed  against  it  in 
cold  neutrality,  going  forth  undaunted  to  grapple  with  a  remorse- 
less foe  tn  his  own  stronghold  was  too  much  for  our  Anglo- 
Saxon  kinsmen  to  look  upon  unmoved,  British  sailors  clam- 
bered into  the  rigging  of  their  ships;  British  soldiers  crowded  to 
the  edge  of  the  cliffs,  and  cheer  after  cheer  went  after  the  gray, 
receding  ships  until  they  disappeared  from  sight,  and  the  last 
door  of  hospitality  w^as  closed  behind  them.  Then  all  the  world 
w^aited  and  wondered.  The  most  intensely  peace-loving  people 
on  earth  had  been  aroused  to  deadly  combat.  A  nation  which 
had  not  struck  a  blow  in  anger  for  a  third  of  a  century  was  about 
to  meet  in  mortal  struggle  another  inured  to  continual  strife. 
Great  modem  engines  of  destruction  were  about  to  be  tested  for 
the  first  time  by  western  races.  Aroimd  the  coasts  of  Asia,  as 
upon  the  benches  of  an  amphitheater,  all  nations  of  the  earth 
were  grouped  in  expectation,  as  the  first  contestant  stepped  forth 
into  the  arena  and  advanced  upon  his  adversary. 

All  the  squadron  was  assembled  in  Mirs  Bay  by  noon.  The 
afternoon  was  spent  distributing  the  Baltimore's  cargo  of  ammu- 
tistion  among  the  other  ships.  That  night  all  lights  in  the  ships 
were  coficealed  by  battle-shutters  in  the  air-ports,  darkening  the 
vessels  so  completely  that  one  could  not  be  seen  from  another, 
and  a  sharp  lookout  was  kept  for  the  efiemy*s  vessels.  Next  day 
many  spars,  chests,  hatch-covers  and  other  articles  of  wood 
which  could  be  splintered  by  shells  were  sent  to  the  transports. 
Twenty-four  hours  later  a  tug  arrived  from  Hong  Kong  bring- 
ing the  Raleigh's  repaired  machinery  and  U.  S.  Consul  Williams. 
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The  squadron  sailed  immediately  (27th),  shaping  a  direct  course 
for  the  Island  of  Luzon,  The  order  of  eniising  w^s  in  tm\ 
columns  abreast.  The  Olirmpia,  Baltimore,  Raleigh,  Petrel, 
Concord  and  Boston,  in  the  order  named  composing  the  left- 
hand  column,  and  the  McCulloch,  Nanshan  and  Zafiro  the  righ* 
hand  one.  The  fighting  characteristics  of  the  squadron  arc  given 
in  the  following  table: 
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These  vessels  were  also  well  armed  with  all  calibers  of  sec- 
ondary battery  guns.  The  McCulloch's  boilers  and  engines  were 
above  the  water-line  and  entirely  unprotected,  so  that  she  was 
unfit  for  the  fighting  line* 

The  Spanish  fleet  in  the  Philippine  Islands,  as  given  in  their 
official  registeft  was  as  follows: 
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Consul  Williams  brought  information  that  the  greater  part  oT 
the  above  fleet,  some  smaller  gunboats  excepted,  was  mobilizecl 
in  Manila  Bay;  that  there  were  three  or  more  batteries  along 
the  water  front  of  the  city^  two  on  Sangley  Point  protecting  the 
navy  yard  at  Cavite,  one  or  more  at  Mariveles,  two  or  more  on 
Corregidor  and  Caballo  Islands  and  one  or  more  on  the  south 
shore  of  the  entrance  to  the  bay,  all  of  six-  to  nine-inch  caliber, 
Mr.  Williams  had  also  been  credibly  informed  that  the  cnstomary 
entrance  to  the  bay  between  Corregidor  Island  and  Mariveles, 
and  the  waters  in  the  vicinity  of  Cavite,  had  been  extensively 
mined.  He  further  stated  that  a  large  merchant  transport,  the 
Isla  de  Mindanao,  of  the  Compania  Transatlantica,  arrived  the 
day  before  his  departure,  laden  with  munitions  of  war,  including 
coast  guns,  automobile  torpedoes  and  submarine  mines,  the  latter 
intended  for  the  larger  entrance  to  the  bay  south  of  Corregidon 

Assuming,  then,  that  each  shore  battery  conlained  at  least  two 
^ns,  which  afterwards  proved  to  be  an  under  estimate,  and  that 
the  Spanish  Admiral  was  going  to  make  his  stand  in  Manila  Bay, 
Commodore  Dewey  had  to  expect  to  draw  the  fire  of  at  least  five 
batteries,  of  ten  6-inch  guns  or  larger,  whichever  entrance  to  the 
bay  he  chose  and  whether  he  found  the  Spanish  fleet  at  Manila 
or  Cavite.  Since  a  commander,  when  entering  a  theater  of  opera- 
tions, must  look  to  the  contingency  of  the  whole  enemy's  force 
being  combined  to  the  best  advantage  agsunst  him,  we  may 
now  tabulate  the  elements  of  the  opposing  forces  as  they  must 
have  presented  themselves  to  Commodore  Dewey  when  he  started 
for  Manila. 


Veis^li  , 


United  @tat«a. 

2  guDboAti. 

Armed  Todqa^o,  20,4SS. 
MaIii  B  Guhr,  55, 
Bro&daide,  BTOO  lbs. 
Men  afloat,  1807. 


Spanlab. 
7  cm  I  Mrs. 
6  fttllbOAtA. 
211  moiqiLllo  T«fft«li, 

49  or  toow. 

S(KJO  lbs. 


We  must  add  to  this  the  probability  tliat  the  entrances  to  the 
bay  and  the  approaches  to  Manila  and  Cavite  were  strewn  with 
submarine  mines.  Hence,  assuming  that  the  Spaniards  were 
fairly  good  marksmen  and  that  the  best  dispositions  would  be 
made  of  their  material,  it  must  be  conceded  that  the  apparent 
odds  were  not  in  favor  of  the  United  States  squadron^ 
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On  the  afternoon  of  the  first  day  out  from  Mirs  Bay  all  hands 
were  called  to  muster  on  each  ship  and  the  following  proclama- 
tion of  the  Governor-General  of  the  Philippines  was  read: 

' "  Spakiards  : — Between  Spain  and  the  United  States  of  North  America 
hostilities  have  broken  out. 

■*  The  mocnenthas  arrived  to  prove  to  the  world  that  we  possess  the  spirit 
to  conquer  those  who,  pretending  to  be  loyal  friends*  take  advantage  of  our 
misfortunes  and  abuse  our  hospitality »  using  means  which  civilized  nations 
count  unworthy  and  disreputable. 

"  The  North  American  people,  constituted  of  all  the  social  excrescences, 
have  exhausted  our  padence  and  provoked  war  with  their  pertidious  mach- 
inations, with  their  acts  of  treachery,  with  their  outrages  against  the  law  of 
nations  and  international  convenrions. 

"The  struggle  will  be  short  and  decisive.  The  God  of  Victories  will  give 
us  one  as  brilliant  and  complete  as  the  righteousness  and  justice  of  our 
cause  demand,  Spain,  which  counts  upon  the  sympathies  of  all  the 
nations,  will  emerge  triumphantly  from  this  new  test,  humiliating  and 
blasting  the  adventurers  from  those  Slates  that,  without  cohesion  and  with- 
out a  history,  offer  to  humanity  only  infamous  traditions  and  the  ungrateful 
spectacle  of  Chambers,  in  which  appear  united  insolence  and  defamation, 
cowardice  and  cynicism. 

"A  squadron  manned  by  foreigners^  possessing  neither  instruction  nor 
discipline,  is  preparing  to  come  to  this  archipelago  with  the  ruffianly  inten- 
tion of  robbing  us  of  all  that  means  life,  bonor^  and  libert>%  Pretending  to 
be  inspired  by  a  courage  of  which  they  are  incapable,  the  North  American 
seamen  undertake  as  an  enterprise  capable  of  realization,  the  substitudon 
of  Protestantism  for  the  Catholic  religion  you  profess,  to  treat  you  as  tribes 
refractor)^  to  civilization ,  to  take  possession  of  your  riches  as  if  they  were 
unacquainted  with  the  rights  of  property,  and  to  kidnap  those  persons 
whom  they  consider  useful  to  man  their  ships  or  to  be  exploited  in  a^eul- 
tural  or  industrial  labor. 

^*  Vain  designs  I  Ridiculous  boasdngs  ! 

'  •  Your  indomitable  bravery  will  suffice  to  frustrate  the  attempt  to  cany 
them  into  realization .  You  will  not  allow  the  faith  you  profess  to  be  made 
a  mock  of ;  impious  hands  to  be  placed  on  the  temple  of  the  true  God  ;  the 
images  you  adore  to  be  thrown  down  by  unbelief.  The  aggressors  shall 
not  profane  the  tombs  oJ  your  fathers,  they  shall  not  gratify  their  lustful 
passions  at  the  cost  of  your  wives'  and  daughters'  honor,  or  appropriate  the 
property  your  industry  has  accumulated  as  a  provision  for  your  old  age. 
No,  they  shall  not  perpetrate  any  of  the  crimes  inspired  by  their  wicked- 
ness and  covetousness,  because  your  valor  and  patriotism  will  suffice  to 
punish  and  abase  the  people  that,  claiming  to  be  civilized  and  cultivated, 
have  exterminated  the  natives  of  North  America,  instead  of  bringing  to 
them  the  life  of  civilization  and  of  progress* 
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••  Philippinos,  prepare  for  the  struggle  and,  united  under  the  glorious  Span- 
sti  flag,  which  is  ever  covered  with  laurels ,  let  us  fight  with  the  conviction 
that  victor)*  will  croun  our  efforts*  and  to  the  calls  of  our  enemies  let  us 
oppose  with  the  decision  of  the  Chrisdan  and  the  patriot,  the  cry  of  '  Viva 
Espana,' 

*  *  Your  General, 


BASILIO  AUGUSTIN  DA  VILA/ 


Afamla,  2jd  ApHh  iSgS, 


Immediately  after  the  reading  of  this  remarkable  document  the 
crews  were  informed  that  they  were  bound  for  the  Philippines 
to  **  capture  or  destroy  the  Spanish  fleet."  Probably  no  such 
cheers  have  ever  before  floated  over  the  China  Sea  as  then  went 
up  from  each  ship  of  the  squadron,  assuring  each  commander  that 
he  need  not  count  alone  on  the  skill  and  obedience,  but  upon  the 
eagerness  and  enthusiasm  of  the  men  behind  the  guns. 

The  run  across  the  China  Sea  was  made  as  directly  and  with  as 
little  attempted  concealment  as  if  on  a  peace  mission.  Lights 
were  carried  at  night  and  electric  signals  freely  exchanged;  but 
gruesome  preparations  were  going  on  within  each  ship.  Anchor 
chains  w^re  himg  about  exposed  gun  positions  and  w^ound 
around  ammunition  hoists;  splinter  nets  were  spread  under  boats* 
bulkheads,  gratings  and  wooden  chests  were  thrown  overboard; 
furniture  was  struck  below  protective  decks;  surgical  instruments 
were  overhauled  and  hundreds  of  yards  of  bandaging  disinfected. 
The  sea  was  strewn  for  fifty  leagues  with  jettisoned  woodwork 
unfit  to  carry  into  battle. 

Leaving  this  squadron  seeking  its  adversary  with  such  grim 
directness,  let  us  see  what  the  Spaniards  were  doing. 

A  war  board  had  been  in  session  at  Manila  for  two  months  de- 
vising means  for  defense.  It  directed  the  erection  of  batteries  at 
the  entrances  to  Manila  and  Subig  Bays,  the  laying  of  mines  and 
the  mobilization  of  the  fleet,  but  its  members  were  fatally  at  vari- 
ance as  to  where  the  fleet  should  make  a  stand.  The  command- 
ant of  the  land  forces  at  Manila  wanted  it  in  front  of  the  city 
supported  by  the  water*front  batteries.  The  Spanish  Admiral 
wished  to  go  to  Subig  Bay.  The  idea  of  utilizing  the  tactical 
advantages  of  some  of  the  many  channels  around  the  other 
islands,  maintaining  a  "  fleet  in  being,"  and  causing  the  American 
squadron  to  fritter  away  its  scanty  supply  of  coal  and  provisions 
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tn  vmia  attempts  to  strike  a  crushing  blow,  does  not  seem  to  have 
been  entertained. 


Majtila  Bay  is  a  vast  pocket  in  the  west  side  of  the  island  of 
Ijmo.  tweoty-odd  mUes  deep  and  nearly  as  man}'  wide.  v%nth  an 
eotrmocc  ten  miles  across,  divided  by  the  island  of  Corregidor 
iiilo  cttannels  known  as  Bc»ca  Chica  and  Boca  Grande,  two  milei 
mad  six  miles  wide  respectively.  Subig  Bay,  thirty  miles  farther 
laaith,  is  aliiK>st  exactly  similar  but  much  smaller. 

On  the  night  of  the  25th  of  April,  Admiral  Montojo  took  hb 
squadrcm  to  Subig  Bay  with  a  view  to  making  his  stand  there. 
He  ioisiid  four  15  cm.  guns  (and  ammunition)  landed  on  the  island 
St  the  entrance,  but  which  conld  by  no  possible  effort  be  em* 
placed  within  a  month,  so  remaining  there  only  long  enough  to 
repair  tJie  Castilla,  which  had  developed  a  serious  leak  around 
her  stem  tube,  he  returned  to  Manila  Bay  on  the  evening  of 
April  29  and  anchored  his  squadron  off  Cavite  Arsenal,  where 
he  prepared  for  battle.  By  that  date  the  land  defenses  of  Manila 
Bay,  though  not  complete,  were  formidable.  Guarding  the  Boca 
Chica  were  three  8-inch  Armstrong  muzzle-loading  rifles  on 
Corregidor  Island,  three  7-inch  muzzle-loading  rifles  on  Punta 
Gorda  and  two  i6-cm.  converted  breech-loading  rifles  on  Punta 
Lasisi- 

Guarding  the  Boca  Grande  were  three  6-Jnch  Armstrong 
breech-loading  rifles  on  Caballo  Island,  three  16-cm-  muzzle-loac^ 
ing  rifles  near  Punta  Restinga  and  three  12-cm.  breech-loadin 
rifles  on  El  Fraile  Rock,  The  last-named  guns  were  taken  froTii 
the  gunboat  Lezo  and  those  on  Caballo  from  the  cruiser  \'elasco, 
which  were  undergoing  repairs  at  Cavite,  and  so  far  from  ready 
that  all  hope  of  getting  them  into  service  for  the  war  had  been 
abanitoned. 

The  Don  Antonio  de  Ulloa  was  unfit  to  steam.  This  vessel 
mi  tbereldre  moored  head  and  stern  just  inside  Sangley  Point, 
^ver  which  she  could  readily  fire,  and  her  inshore  (port)  batter)* 
^i^%  removed  and  emplaced  on  shore  about  a  mile  and  a  half 
%t«9ih^^  **  Canacao.  One  of  these  two  guns  was  ready  for 
^grvict  and  u$ed  on  the  first  of  May. 

tVvt  li«S  ilso  on  Sangley  Point  a  modern  fortress  of  masonr}' 
^»|  ^mih  in  which  were  mounted  two  15  cm.  Ordonez  breech- 
l^^k^iM^  tttiS^  As  the  batteries  at  Manila  do  not  enter  seriously 
«Mk^  M^  MIMti^^  they  will  not  be  described. 
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Mines  are  said  to  have  been  laid  in  the  Boca  Grande,  off 
lavite,  and  to  N.Ed,  of  St.  Nicholas  shoal. 

Admiral  Montojo  anchored  tiis  squadron  across  Bakoor  Bay  in 
a  N.Ely  and  S.Wly  line  somewhat  curved  back  toward  Bakoor; 
his  left,  prolonged  by  the  Ulloa,  resting  on  Sangley  Point  and  hav- 
ing the  protection  of  Sangley  and  Canacao  batteries.  Besides  being 
In  shoal  water,  it  was  further  protected  from  being  turned  by  a 
line  of  iron  lighters  loaded  with  sand  and  moored  together  head 
and  stem,  extending  in  prolongation  of  Sangley  Pointi  screening 
the  ships  on  the  left  wing  but  in  no  way  masking  their  fire.  From 
Sangley  Point  to  the  N.Ed,  the  Spanish  ships  were  disposed  as 
follows:  Don  Antonio  de  UUoa,  Castilla,  Reina  Cristina  (flag- 
ship). Don  Juan  de  Austria.  Isla  de  Cuba,  Isia  de  Luzon,  A 
little  inside  and  abreast  the  others  lay  the  Marques  del  Duero, 
and  possibly  the  Argos,  but  there  are  some  indications  that  the 
latter  remained  at  the  arsenal,  as  did  the  Ve!asco,  Lezo  and  trans- 
port  Manila.  A  small  armed  guard  was  kept  on  each  of  these 
latter  vessels  and  their  crews  distributed  among  the  other  ships* 
the  greater  number  going  to  the  Reina  Cristina.  The  ships 
were  cleared  for  action,  light  spars  and  boats  sent  ashore*  etc., 
but  many  minor  items  were  left  to  the  last  moment*  so  that  the 
squadron  went  into  battle  without  unshipping  awning  stanchions, 
hatch  canopies,  or  gangway  ladders,  and,  excepting  her  gun 
sponsons,  the  Castilla  was  still  painted  white. 

Two  6-inch  Armstrong  muzzle*loading  rifles  mounted  on  the 
ramparts  of  Fort  San  Felipe  in  Cavite  Arsenal  could  fire  over  the 
squadron  at  the  enemy. 

By  the  Spanish  disposition  for  battle ^  the  United  States 
squadron  would  have  to  endure  the  fire  of  three  i6-cm,,  three 
6-tTich  and  three  12-cm.  guns,  a  broadside  of  725  pounds  of  metal, 
in  entering  the  Boca  Grande,  or  of  five  8-inch,  two  7-inch  and 
two  i6-cm,  (898  pounds)  in  Boca  Chica,  beside  running  the  risk 
of  submarine  mines  at  three  different  points  in  the  approach  to 
Ca\nte,  and  would  then  have  to  fight  eight  or  nine  vessels  and 
three  shore  batteries,  mounting  in  the  aggregate  36  guns  and 
throwing  a  broadside  of  1,800  pounds  of  metal,  or,  more  briefly, 
Commodore  Dewey  had  actually  to  encounter  45  guns  throwing 
2,525  pounds  of  metal.  The  rapidity  wHth  which  he  got  in  touch 
with  his  adversary  prevented  the  emplacement  of  several  more 
gtms  at  Sangley  and  Canacao  and  the  mobilization  of  the  re- 
maining  gunboats  of  the  Spanish  fleet 
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On  the  morning  of  April  30.  the  United  States  squadron 
reached  the  coBSt  of  Luzon  near  Cape  Eohnao,  stood  clo&e  in 
under  the  green,  mountainous  bluffs  and  coasted  southward, 
keeping  a  sharp  lookout  for  the  enemy.  The  Boston  and  Con- 
cord were  sent  ahead  at  full  speed  as  scouts  and  to  search  SuUg 
Bay.  Later  in  the  day  the  Baltmiore  was  also  sent  ahead  to  Subig, 
where,  upon  arriving,  she  found  the  other  two  ships  coming  out, 
they  having  skirted  all  round  the  bay  and  seen  nothing  of  the 
enemy.  It  is  mteresting  to  note  that  twenty-four  hours  earlier 
they  wouid  have  found  there  nearly  the  whole  Spanish  fleet 
The  Baltimore  stopped  a  Spanish  schooner  with  a  shot  acro^ 
her  bow,  but  her  crew  professed  the  densest  ignorance  of  the 
whereabouts  of  a  single  Spanish  naval  vessel. 

It  was  nearly  sunset  when  the  squadron  reassembled  at  tlie 
entrance  to  Subig  Bay,  Here  Commodore  Dewey  stopped  and 
called  his  captains  on  board  the  flagship  to  receive  what  proved 
to  be  their  final  mstructions  before  the  battle.  It  was  a  deeply 
impressive  scene :  these  nine  ships,  dark  as  the  clouds  of  a  gather- 
ing storm,  resting  against  a  background  of  bright  green  hills  and 
graceful  waving  palms,  and  illumined  by  the  golden  radiance  of 
the  setting  sun ;  over  them  sweeping  the  light  land  breeze,  waft- 
ing the  perfume  of  fragrant  tropical  flowers,  and  from  their  decks 
the  notes  of  their  bands  rising  in  evening  concert  as  they  played^ 
by  instinctive  agreement,  ''  There'll  be  a  hot  time  in  the  old  town 
to-night "  The  stage  had  been  set,  the  orchestras  were  playing 
the  overture  and  the  curtain  was  about  to  rise  upon  a  new  an3 
terrible  international  tragedy. 

The  captains  soon  returned  from  their  conference  and  once 
more  the  squadron  was  put  in  motion,  but  now  the  McCnllocb, 
Nanshan  and  Zafiro  fell  directly  astern  of  the  Boston,  so  that 
there  was  formed  a  single  column,  flagship  leading,  transports 
in  the  rear.  It  was  quickly  known,  almost  without  the  telling* 
that  Commodore  Dewey  was  going  to  run  past  the  forts  into 
Manila  Bay  that  night  and  engage  the  enemy  as  soon  as  found 
in  the  morning.  Only  a  single  white  light  at  the  stern  of  each 
ship  was  to  be  shown,  screened  in  all  directions  but  astern,  to 
guide  the  next  ship  behind. 

The  night  was  ideal  for  the  enterprise.  The  little  light  needed 
to  find  the  entrance  to  the  bay  was  furnished  by  a  young  moon 
which  would  set  soon  after  midnight.     After  it  had  served  its 
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purpose,  and  the  dark  outlines  of  Corregidor  Island  had  been 
discerned,  a  screen  of  passing  clouds  hid  the  moon  almost  con- 
stantly from  view,  giving  the  benefit  of  its  diffused  Hght  but 
seldom  permitting  a  sheen  upon  the  water. 

Early  in  the  evening  the  crews  were  called  to  quarters,  guns 
cast  loose  and  loaded,  ready  ammunition  ranged  on  deck  and 
ei^er}^  preparation  made  for  hattle.  Then  officers  and  men  not 
actually  on  watch  were  allowed  to  sleep  on  their  arms  till  the 
mornent  for  action.  Most  of  them  were  still  standing  about  the 
decks  in  low -con  versing  groups,  however,  when,  at  10.40,  the 
word  was  quietly  passed  around  to  stand  to  the  guns.  The 
squadron  was  approaching  the  Boca  Grande,  The  mountainous 
headlands  at  the  entrance  to  the  bay  were  looming  up  on  either 
hand,  occasionally  thrown  out  in  bold  relief  by  sluggish,  copper- 
colored  lightning  from  thunder  clouds  behind  them.  A  darker, 
nearer  object  lay  between  like  a  huge,  ill-moulded  grave. 
This  was  Corregidor  Island,  the  armed  sentinel  of  the  bay* 
There  was  a  light-house  upon  this  island  and  also  upon  its  little 
neighbor,  Caballo,  but  neither  was  lighted.  Straight  on  the 
squadron  steamed,  now  at  the  moderate  speed  of  8  knots,  as 
confidently  as  if  through  a  lighted  channel  American  officers 
were  guiding  it,  and  no  hired  pilot.  It  is  probable  that  few  of 
the  navigators  who  conned  those  ships  into  Manila  Bay  that 
night  had  ever  been  there  even  in  the  broad  light  of  day*  but 
United  States  naval  officers  are  educated  and  trained  for  such 
emergencies, 

Nearer  and  nearer  loomed  Corregidor  as  these  ghost-like  ships 
stole  on  undiscovered.  Even  to  each  other  they  were  scarcely 
visible;  each  seemed  alone  save  for  a  little  white  light  ahead, 
always  leading  onward.  Guns  were  silently  trained  ever  toward 
the  dark  cliffs,  which  were  constantly  searched  with  night-glasses. 
At  last  the  island  was  abeam.  Men  held  their  breath  and  hearts 
almost  stood  still.  Where  were  the  Spanish  lookouts?  where 
their  picket  boats?  where  their  terrible  mines?  The  flagship  ran 
boldly  close  up  to  EI  Fraile  Rock  in  order  to  shape  from  it  a  good 
cotirse  into  the  bay,  little  suspecting  that  a  battery  had  been 
erected  upon  it. 

Midnight  came  and  went  and  the  hope  began  to  form  that  the 
squadron  would  get  into  Manila  Bay  undetected,  when  suddenly 
a  light  was  displayed,  apparently  on  a  vessel  in  Mariveles  Bay, 
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then  a  bright  light  flared  up  on  the  south  shore  near  Punta 
Restiiiga,  The  flagship,  in  luming  at  El  Fraile  Rock,  had  dis- 
closed her  stern  light  toward  Restinga,  and  at  the  same  moment 
soot  in  the  McCulloch  s  smokestack  caught  fire.  The  sigmal  at 
Restinga  Point  was  answered  by  a  bright  rocket  on  Corregidor 
and  a  flare-up  light  on  El  Fraile.  TTien  Restinga  batter)*  shot 
out  a  sharp  tongue  of  flame,  followed  by  a  dull  report,  and  the 
rising  notes  of  the  first  screaming  shell  came  nearer  and  nearer 
till  it  passed  with  a  fierce  hiss  high  over  the  Raleigh  and  plunged 
in  the  water  beyond.  Another  followed  quickly,  falling  just 
astern  of  the  Baltimore.  Restinga  battery  fired  no  more  but 
now  Fraile  opened.  The  Raleigh  and  some  of  the  rear  vessdi 
returned  the  fire;  one  shell,  as  afterward  discovered*  bursting  di- 
rectly in  the  midst  of  this  battery  and  silencing  it  after  it  had 
fired  but  three  times.  Caballo  and  Corregidor  remained  silent 
It  is  probable  that  at  a  distance  of  three  miles  the  passing  ships 
were  wholly  invisible  except  when  discovered  by  their  stem 
lights. 

It  was  twelve  minutes  past  midnight  when  the  first  gun  was 
fired,  and  in  half  an  hour  the  whole  squadron  had  passed  out  of 
range  unscathed  into  the  still  waters  of  Manila  Bay.  Twenty 
miles  away  the  sky  was  illumined  by  the  lights  of  the  city\ 

Excellent  navigation,  cool  judgment  and  daring  audacity  had 
foiled  three  batteries  and  knocked  oflf  725  pounds  from  the 
enemy^s  available  broadside. 

Concealment  was  no  longer  nece5sar\\  Bright  rows  of  electric 
signal  lights,  red  and  white,  were  flashed  from  ship  to  ship,  until 
the  chagrined  and  astounded  Spaniards  on  Corregidor  must  have 
thought  the  Americans  were  holding  a  water  carnivah  It  was 
only  the  flagship  setting  the  speed  at  four  knots  for  the  remainder 
of  the  night,  and  calling  the  McCulloch  and  transports  up  on  her 
port  beam. 

The  lights  died  out,  crews  were  allowed  to  sleep  at  their  guns» 
and  the  squadron  continued  its  silent  journey  towards  its  slum- 
bering adversaries. 

That  the  Americans  would  dare  to  run  the  batteries,  pass  over 
probable  mine  fields  and  be  able  to  find  their  way  into  Manila 
Bay  in  the  dead  of  night,  and  that  on  the  first  night  of  their  arrival 
on  the  coasts  without  even  a  casual  reconnoissance  to  take  note 
of  these  difficulties,  seemed  never  to  have  entered  the  Spanish 
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mind.  The  Spaniards  had  exact  information  by  cable  from  Hong 
Kong  of  the  saiUng  of  the  American  force  from  Mirs  Bay,  and 
were  promptly  informed  from  Bolinao  and  Subig  of  its  arrival 
OD  the  coast.  Nevertheless  Admiral  Montojo  seemed  to  think 
he  had  still  a  few  days'  grace,  for  among  his  captured  effects 
were  found  an  order  for  his  ships  to  be  ready  for  a  grand  inspec- 
tion on  the  morning  of  May  i.  Fires  were  banked  on  the  ships 
and  many  officers  were  sleeping  ashore  at  the  Arsenal  with  their 
families  when  the  dull  boom  of  the  guns  at  Corregidor  gave  warn- 
iog  that  the  enemy  was  creeping  upon  them  in  the  darkness* 

It  was  two  o  clock  in  the  morning  when  Admiral  Montojo  was 
informed  by  telegraph  that  the  whole  American  squadron  was  in 
the  bay.  Steam  was  ordered  at  once,  officer^  and  men  were 
ttirned  from  their  slumber  and  their  families  and  hurried  aboard 
ship,  many  of  them  never  to  return  alive,  and  every  preparation 
was  made  for  battle. 

The  night  was  sultry;  the  light  breeze  of  the  evening  died  out; 
tbe  sky  gradually  cleared.  In  the  early  dawn  Manila  Bay  was 
like  a  sheet  of  silver.  Toward  five  o*clock  a  forest  of  masts 
became  indistinctly  visible  to  the  Americans  right  ahead,  and  be- 
hind them  the  white  houses  of  Manila-  Close  scrutiny  showed 
only  merchant  vessels,  but  almost  at  the  same  time,  off  to  the 
right,  was  seen  a  number  of  white  buildings  on  a  low^  pointy  and 
beyond  them  a  line  of  dark  gray  objects  on  the  water.  The 
Olympia  immediately  headed  straight  for  these,  followed  by  the 
squadron  in  column.  They  quickly  developed  into  the  Spanish 
ships  oflF  their  arsenal  at  Cavite;  one  of  them,  the  Castilla,  being 
white,  showing  out  with  great  distinctness.  The  black  merchant 
transport  Isla  de  Mindanao  lay  in  prolongation  of  the  line 
to  NXd. 

Only  holding  his  course  toward  the  enemy's  ships  long  enough 
to  make  out  their  number  and  disposition,  Commodore  Dewey 
headed  again  toward  Manila,  and  at  5.05  hoisted  the  signal 
"  prepare  for  general  action." 

Everybody  was  already  up,  all  peering  through  the  mist  of  the 
morning.  On  some  ships  a  little  coffee  had  been  served,  but. 
on  all.  the  men  were  without  breakfast;  galley  fires  remaining 
extinguished.  WTien  that  awe-inspiring  signal  went  up  to  the 
flagship's  ysrdarm  the  Stars  and  Stripes  broke  from  every  staff 
and    masthead   in  the    squadron.     Twenty-six   American   ilags 
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floated  in  deadly  challenge  before  the  incredulous  eyes  of  awaking 
Manila.  The  McCulloch  and  transports  were  then  left  in  xht 
middle  of  the  bay  and  the  fighting  column  turned  to  starboard, 
sweeping  slowly  past  the  city  of  Manila  as  if  passing  in  review^ 
and  headed  directly  for  the  Spanish  fleet-  At  the  same  tijne  the 
Spanish  colors 'were  displayed  at  the  gaffs  and  fiagstaffs  of  the 
enemy  s  ships.  As  most  of  these  had  sent  down  their  topmasts 
and  left  them  ashore ^  no  flags  flew  at  their  mastheads  except  on 
the  Castilla,  and  tJie  Admiral's  flag  on  the  Cristina,  Ahnost 
immediately  the  batteries  at  Cavite  and  Manila  opened  fire^  bat 
their  sliells  fell  short  and  were  ignored.  At  5.20  the  Spanish 
ships  opened,  but  these  shells^  too,  fell  short,  and  the  American 
squadron  stood  on  without  replying. 

At  last,  just  as  the  sun  of  May  i  rose  over  the  bills  and 
meadows  of  Luzon,  the  Olympia's  eight-inch  guns  in  the  for- 
ward turret  burst  forth  at  5,000  yards  range  as  the  signal  that  the 
action  should  begin,  she  herself  turning  to  starboard  and  leading 
the  column  past  the  enemy  with  port  broadsides  beariiig.  About 
the  same  time  two  white  columns  of  water  rushed  upward  in 
front  of  the  flagship  as  if  from  exploded  mines. 

The  smoke  from  the  first  discharge,  as  it  sagged  away,  dis- 
closed a  long,  lead-colored  launch  coming  out  from  behind 
Sangley  Point  and  standing  rapidly  toward  the  flagship,  flying 
the  Spanish  flag.  Tlie  secondary  batteries  of  the  flagship  and 
Baltimore  turned  upon  her  a  hail  of  shell,  under  which  she  stood 
on  for  awhile  with  plucky  persistence,  but  finally  fled  toward 
Sangley  Point,  where  she  w^as  beached  and  abandoned  tinder  the 
guns  of  the  fort.  She  was  afterward  claimed  by  the  owner  of  the 
marine  railway  at  Canacao,  a  Britisher,  who  said  she  was  only 
going  to  market  at  Manila,  but  as  this  man's  Spanish  syrapatbies 
and  interests  were  strong,  it  seems  quite  probable  that  she  had 
been  impressed  by  the  enemy  as  a  torpedo-boat 

The  battle  had  now  commenced  in  earnest  and  both  squad- 
rons were  enshrouded  in  dense  white  billows  of  smoke,  ever 
increasing  in  volume  and  incessantly  pierced  by  red  tongues  of 
flame;  while  the  heavy  jarring  reports  of  great  guns,  the  hiss  and 
scream  of  projectiles  and  the  sharp  bursting  of  shells  added  the 
awful  majesty  of  terrific  noise  to  the  vivid  grandeur  of  fire  and 
smoke.  It  soon  became  evident  that  the  Spanish  Admiral  was 
content  to  fight  in  his  constricting  position,  which  prevented  his 
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maneuvering  the  squadron  as  a  whole,  and  left  each  of  his  ships 
to  independent  action  in  bringing-  their  batteries  to  bear,  Iti 
that  stubborn  combat  of  tvvo  and  a  half  hours  the  Spanish  ships 
fought  like  beasts  at  bay.  Every  divisional  officer  in  the  Ameri- 
can squadron  had  studied  the  fighting  qualities  of  each  of  the 
enemy  5  vessels,  and  every  American  ship,  as  if  by  common 
agreement,  concentrated  on  the  Reina  Cristina,  the  enemy's 
flagship  and  most  formidable  vessel  Only  when  guns  would 
not  bear  upon  her  were  they  turned  upon  others  and  then  gen- 
erally upon  the  Castilla,  of  equal  size  and  armament,  though 
built  of  wood.  The  shore  batteries  were  permitted  to  keep  up 
their  incessant  fire  with  only  rapid-fire  guns  replying  to  them. 
The  failure  of  these  comparatively  undisturbed  batteries  to  score 
a  single  hit  can  only  be  accredited  to  execrable  marksmanship, 
but  the  poor  work  of  the  Spanish  ships  was  undoubtedly  largely 
due  to  the  murderously  demoralizing  fire  which  they  were  com- 
pelled to  endure  and  to  their  bunched  position. 

The  American  squadron  stood  past  the  Spanish  ships  and 
batteries  in  perfect  column  at  six  knots  speed,  making  a  run  of 
two  and  a  half  miles,  then  returned  with  starboard  guns  bearing. 
The  first  lap  followed  the  five-fathom  curve  as  marked  on  the 
charts,  and  each  succeeding  one  was  made  a  little  nearer,  as 
soiandings  showed  deeper  water  than  the  chart  indicated.  The 
range  was  thus  gradually  reduced.  Let  the  unprofessional 
reader  note  the  great  range  of  modem  ordnance  by  pausing  here 
to  realize  that  with  moving  guns  and  moving  targets  a  whole 
squadron  was  destroyed  and  hundreds  of  people  killed  a  mile  to 
three  miles  away* 

Under  the  miraculous  providence  w^hich  ordered  the  events  of 
that  day  those  six  American  ships  steamed  serenely  back  and 
forth  unharmed  for  nearly  three  hours.  Shells  flew  over  them, 
between  masts  and  stacks  and  ventilators;  shells  fell  beside  them 
and  flung  sheets  of  water  over  their  guns  and  gunners;  shells 
falling  far  short  bounded  and  w^obbled  over  their  mastheads j 
shells  incessantly  burst  above,  ahead,  astern  and  around  them, 
but  on  they  went  unhurt;  their  gunners  unheeding  the  din,  lead- 
ing and  training  and  firing  with  the  rapidity,  regularity  and  accu- 
racy of  machinery.  Only  three  ships  brought  scars  out  of  the 
fight — the  Olympia,  Boston  and  Baltimore.  Fragments  of  a 
bursting  shell  ripped  across  the  flagship's  bridge,  passing  close  to 
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the  Commodore  and  his  chief-oi-staff,  and  other  fragments 
scarred  her  sides  without  penetrating.  A  well-aimed  shot 
struck  the  Boston  near  the  water  on  the  port  side  aft.  The 
shell  burst  iu  the  drawers  under  an  officer's  bunk,  wrecking 
and  setting  fire  to  the  room,  but  prompt  measures  extinguished 
the  fire.  Another  shell  passed  through  this  ship  $  foremast  only 
a  few  feet  from  her  captain  as  he  stood  on  the  bridge,  but  ft 
fortunately  (ailed  to  explode.  Another  small  shell  burst  in  her 
port  hammock  nettiiig,  starting  a  slight  fire,  which  was  quickly 
put  out. 

The  Baltimore  was  less  fortunate,  being  struck  five  times,  not 
counting  a  hole  in  her  flag  at  the  main,  a  main  brace  (of  a  signal 
yard)  shot  away  and  a  bare  shave  on  the  rim  of  the  after  ventilator. 
The  first  shell,  a  6-poundert  entered  under  the  starboard  forward 
six-inch  gun  and  burst  harmlessly  in  a  clothes-locker  on  the 
berth  deck.  The  second,  of  the  same  caliber,  struck  at  the  water- 
line  amidships  on  the  port  side  and  burst  in  a  coal  bunker 
.Another  6-pounder  quickly  followed  some  feet  higher,  cutting 
the  exhaust  pipe  of  the  port  ventilating  blower  engine  on  the 
berth  deck,  and  exploding  harmlessly,  one  piece  sticking  in  the 
shoe-sole  of  the  man  running  the  blower  engine-  The  fourth 
hit  was  perhaps  the  most  remarkable  in  the  annals  of  naval  war- 
fare, for  a  12-cm.  (nearly  5-inch)  armor- piercing  shell  (weighing 
55  pounds)  crossed  the  ship's  deck  and  returned,  almost  to  the 
point  of  entr\%  passing  each  time  through  a  group  of  fourteen 
men  without  actually  hitting  a  souL  This  shell  entered  the  star- 
board bulwarks  abreast  the  main  rigging  a  few  inches  above  the 
spar  deckj  ploughed  up  the  wooden  deck  planking  and  struck 
a  steel  beam,  cracking  it  through.  Tlie  beam  deflected  the  pro- 
jectile upward  so  that  it  passed  sideways  through  both  sides  of 
the  steel  combing  of  the  engine-room  hatch,  after  which  it  was 
again  pointed  straight,  then  struck  the  left  recoil  cylinder  of  the 
port  6-inch  gun  and  glanced  from  this  to  the  inside  surface  of 
the  semicircular  gun-shieli  This  changed  its  course  nearly 
180  degrees,  and  it  flew  again  across  the  deck,  struck  an  iron 
ladder  on  a  ventilator,  fell  to  the  deck,  spun  rapidly  on  its  side 


*  One  shell  struck  squarely  on  her  starboard  side  and  a. n other  cut  the 
signal  halyards  from  the  ^ag  lieutenant's  hand.  Her  rigging  and  ^xtures 
above  her  bulwarks  were  cut  in  several  places. 
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and  rolled  into  the  waterway  scarcely  nvetity  feet  from  where 
it  first  entered.  On  its  first  trip  this  shell  struck  a  box  of  3-pdr, 
ammunition,  bursting  several  charges.  Fragments  of  these  and 
splinters  from  the  deck  wounded  two  officers  and  seven  men, 
all  so  slightly  that  many  of  them  continued  their  duties  after 
surgical  attendance  on  the  spot.  The  officer  commanding  the 
division,  who  received  a  slight  wound  in  the  arm,  was  standing 
upon  the  engine-room  liatch  (in  order  to  see  over  the  bulwarks) 
when  the  shell  passed  through  it.  He  and  several  iron  gratinga 
over  the  hatch  were  thrown  upward  by  the  blow,  A  powder- 
man,  near  whom  the  shell  passed  upon  its  return  trip,  was  ren- 
dered  instantly  unconscious  from  the  windage,  falling  flat  upon 
his  face  and  not  fully  recovering  consciousness  for  twenty-four 
hours.  The  port  gun  was  disabled,  for  when  fired  again  it 
would  not  run  out  to  batter)^  on  account  of  the  deformed  cylinder. 
The  last  shell  to  score  a  hit  on  the  Baltimore  struck  the  water  on 
near  her  port  bow;  ricochetted  end-over-end  above  the  heads 
of  an  8-inch  gun's  crew  and  past  the  captain  and  navigator  on 
her  bridge;  then  tumbled  into  the  cow^l  of  a  ventilator. 

In  the  early  part  of  the  action  the  Baltimore's  two  quarter-boats 
were  blown  to  pieces  by  the  blasts  of  her  own  guns,  and  their  rem- 
nants were  cut  adrift,  making  a  gruesome  wreckage  in  the  squad- 
ron's path. 

The  pall  of  smoke  which  hung  between  the  contending  vessels 
prevented  the  effect  of  many  shots  from  being  seen,  but  close 
scrutiny  with  glasses  gave  the  comforting  assurance  after  the 
first  twenty  minutes  that  the  enemy  was  being  hit  hard  and 
repeatedly,  and  as  the  range  grew  less,  so  that  gun's  crews  could 
watch  the  fall  of  their  shots  with  the  naked  eye,  many  an  ex- 
ultant cheer  went  up  from  every  ship.  Naked  to  the  waist  and 
grimy  with  the  soot  of  powder,  their  heads  bound  up  in  water- 
soaked  towels,  sweat  running  in  rivulets  over  their  glistening 
bodies,  these  men  who  had  fasted  for  sixteen  hours  now  swung 
shell  after  shell  and  charge  after  charge,  each  weighing  a  hun- 
dred to  two  hundred  and  fifty  pounds,  into  their  huge  guns  and 
trained  these  monster  engines  of  destruction,  weighing  fifteen  to 
twenty  tons,  all  under  a  tropical  sun  which  melted  the  pitch  in 
the  decks,  utterly  unconscious  of  fatigue,  and  oblivious  of  the 
fact  that  each  and  ever>^  one  of  them  w^as  in  momentary  danger 
of  being  mangled  out  of  all  semblance  to  humanity.     Such  is  the 


The  Spaaik  Adaantm  Bag  vas  Dcnr  hoisted  ttpon  tlie  isla  < 
Ccba^  and  loaiiT  gmm  ««rv  tamed  ti^toci  ii,  biit  the  exctSeiA 
taji^et  presented  bj  the  wlnte  sides  of  Ae  CasiiQa  held  tor  ber  a 
iMgt  attemioiL  Sbdl  afiler  sii^  burst  in  lier  hull,  aod  the  dark 
Gohttttas  of  smoke  wliicli  foDoircd  told  of  deadhr  Jires  sauted 

Then  the  Dtiero  pointed  h^  ^oog  tarn  out  past  Sangtey  Point, 
ettber  pfrpanng  to  tise  a  toipedo  or  eiKkaTorlng  to  escape*  but 
die  received  the  same  storm  of  shells  as  the  Cristtnai  and  retirtd 
on  fire. 

It  wzB  now  7.30.  The  Cnslina  was  out  of  action  and  on  fiiti 
the  Castilla's  gtms  were  almost  silenced,  and  all  the  rest  of  iht 
Spanish  fleet  except  the  Ulloa  were  retiring  behind  the  tnole  at 
Cavite  Arsenal,  whence  they  could  not  possibly  escape.  It  was 
at  this  time  erroneously  reported  to  Cominodore  Dewey  that 
his  ammunition  was  running  short,  so  at  7*35  the  flagship 
signalled  *'  Withdraw  from  action,^  followed  by  **  Let  the  people 
go  to  breakfast"  Ten  minutes  later  the  American  squadron 
stood  out  beyond  the  raoge  of  the  persistent  shore  batteries  and 
came  to  rest     Battle  gratings  were  hfted  and  grimy  men  crowded 
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on  deck,  clamberingf  upon  every  available  projection  on  the  blis- 
tered, flame-scorched  sides  of  their  ships  to  cheer  each  other  like 
demons  released  from  Hades.  Commanding  officers  were  then 
called  on  board  the  flagship  to  discuss  plans  of  final  destructioo. 

Meantime  let  us  look  at  the  Spanish  side.  Having  part  of  the 
Velasco*s  crew  and  additional  marines  from  the  Arsenal,  the 
Reina  Cristina  is  said  to  have  gone  into  action  with  493  men  all 
told.  As  soon  as  the  Ameiican  gunners  got  her  range  the  car- 
nage was  dreadful,  but  there  were  plenty  to  fill  the  dead  men's 
places  at  the  guns,  and  they  were  fought  gallantly  and  without 
slacking  for  more  than  half  the  action.  Admiral  Montojo  was 
posted  upon  the  characteristics  of  all  his  opponent's  ships  except 
the  Baltimore*  She  was  a  '*  Johnny-come-lately  '*  in  the  squad- 
ron, of  whom  he  had  received  but  meager  information.  Her  great 
apparent  size,  her  heavy  battery  and  her  immunity  from  injury 
finally  convinced  him  that  she  was  a  battleship.  He  then  directed 
the  Cristina *s  battery  upon  her  with  armor-piercing  shells. 

In  the  early  part  of  the  action  a  shell  burst  in  the  Cristina's 
forecastle,  almost  annihilating  four  rapid-fire  guns'  crews;  a  frag- 
ment striking  the  foremast  and  flinging  splinters  upon  the  bridge 
which  disabled  the  helmsman.  LieuL  Don  Jose  Nunez  imme- 
diately  took  the  wheel  and  steered  the  ship  until  her  steering 
gear  was  destroyed.  The  next  heavy  shell  burst  among  the 
crew's  lockers  on  the  orlop  deck  and  started  a  fire  which  was 
with  difiiculty  extinguished.  Then  an  eight*inch  shell  pierced 
the  shield  on  the  port  forward  16  cm.  gun  and  burst  in  the  midst 
of  the  gun's  crew.  This  was  just  in  front  of  the  bridge.  Under 
his  very  feet  Admiral  Montojo  saw  in  a  moment  of  time  a  gun 
disabled  and  twenty  men  torn  to  pieces. 

The  Spanish  Admiral  seems  at  last  to  have  realized  that  to 
continue  the  fight  where  he  was  meant  certain  annihilation,  and 
with  desperation  he  headed  the  Cristina  toward  the  American 
flagship.  She  could  more  easily  have  faced  a  hurricane.  Shells 
of  all  calibers  from  every  American  ship  plunged  into  her  fore- 
castle and  swept  her  iipperworks.  An  eigFit*inch  shell,  bursting 
forward,  started  anew  the  fire  on  the  orlop  which  its  companion 
shells  now  prevented  from  being  extinguished,  and  it  was  neces- 
sar>*  to  turn  the  ship's  bow  from  the  enemy  in  order  to  fight  the 
tes,  As  she  swung  broadside  on  a  large  shell  plunged  into 
superheater  and  burst,  scalding  and  killing  a  gunner's  mate 
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and  twelve  men.  Next  came  a  six*inch  shell  which  burst  m  the 
ward  room,  already  turned  into  a  bloody  hospital,  tearing  out  the 
after  part  of  the  ship,  killing  the  wounded  and  starting  a  new 
fire.  Then  the  mizzen  topmast  and  spanker  gaff  came  down 
with  a  crash,  bringing  the  Spanish  ensign  and  Admiral  Montojo's 
flag  to  the  deck,  but  these  were  quickly  rehoisted  on  other 
halyards, 

A  shell  now  carried  away  the  steam  steering  gear  on  the  bridi 
and  an  attempt  was  made  to  connect  the  hand-wheel  all,  but  the 
ship  swung  stem  to  the  enemy  and  was  exposed  to  a  raking 
fire.  The  next  large  shell  which  hit  killed  nine  men.  Then  came 
the  coup  dc  grace.  An  eight-inch  shell  plunged  into  the  stents 
annihilating  the  hand  steering  gear  and  the  men  working  upon  tt» 
tore  its  way  on  a  long  slant  to  the  engine-room  and  cut  the  ex-^ 
haust  pipe  leading  to  the  condenser. 

The  Cristina  drifted  aimlessly  onward  toward  Cavite,  followed 
by  an  undiminished  hail  of  projectiles.  Her  blood-drenched 
decks  were  cumbered  with  redly  dripping  human  fragments  and 
writhing  and  groaning  wounded.  Only  one  gun  captain  and 
another  petty  officer,  with  a  few  unwounded  sailors,  now  went 
from  gun  to  gun  in  the  waist  of  the  ship  loading  and  firing- 
Flames  were  licking  their  way  from  bow  and  stern,  consuming 
the  wounded  as  w^ell  as  the  dead.  The  after  magazine  was  now 
flooded,  orders  were  given  to  scuttle  the  ship,  ant!  the  Cuba  and 
Luzon  were  signalled  to  rescue  the  crew.  Ttie  Duero  also 
assisted,  and  boats  from  the  arsenal,  but  scores  of  men  w*ere  im- 
prisoned beneath  a  roaring  furnace  with  only  the  choice  between 
rushing  up  to  die  in  its  devouring  flames  or  remaining  below  to 
drown  in  the  rising  waters^  The  captain,  Don  Luis  Cadarso, 
was  killed  by  a  shell  while  superintending  the  rescue  of  the  sur- 
vivors. All  who  could  be  gotten  out  of  the  doomed  ship  were 
landed  at  Cavite  and  mustered.  One  hundred  and  sixty  answered 
to  their  names,  and  of  these  ninety  were  woimded.  Thus,  out 
of  493  ^^  that  ship,  333  brave  sailors  were  dead  or  missing  and 
90  more  were  hors  de  mmbat. 

Admiral  Mo  n  to  jo  estimates  that  the  Cristina  was  hulled  sev- 
enty times  before  he  left  hen  An  officer  who  remained  on  her  to 
the  last  moment  says  she  was  hit  far  oftener. 

Tile  Castilla  remained  at  anchor  during  the  action,  fighting 
her  port  guns  until  her  port  side  was  riddled,  then  by  chance  her 
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cfiam  was  cut  and  she  swung  around  till  her  starboard  guns  bore. 
Being  a  wooden  vessel  she  was  repeatedly  set  on  fire  and  her 
gunners  had  frequently  to  leave  their  guns  and  subdue  flames. 
About  the  middle  of  the  action,  after  her  wardroom  had  become 
filled  with  wounded*  a  large  shell  burst  in  it,  killing  nearly  all  and 
starting  a  fire  which  could  not  be  subdued.  The  after  magazine 
was  then  flooded,  A  little  later  another  shell  of  large  caliber  struck 
her  amidships  near  the  water-line,  bursting  in  the  machinery 
and  starting  another  fire  which  finally  got  beyond  control. 
Toward  the  close  of  the  action  a  third  large  shell  burst  under  the 
forecastle  and  set  fire  to  her  forward.  The  forward  magazine 
was  cut  oflF  by  flames  so  that  it  could  not  be  flooded  and  the  ship's 
destruction  became  a  certainty.  A  prearranged  distress  signal 
was  then  hoisted  and  boats  put  off  from  Cavite  to  rescue  her 
crew.  Her  captain  and  23  men  had  been  killed  and  80  wounded. 
At  about  ten  o'clock  the  last  man  w^ho  could  be  found  alive  was 
taken  out,  her  flag  was  hauled  down  and  she  was  abandoned, 
burning  and  sinking. 

When  the  Cristina  sagged  out  of  action  the  next  best  target 
was  the  Austria  and  many  more  guns  were  turned  upon  hen 
Her  bridge  and  pilot-house  were  completely  wrecked  by  heavy 
shells.  The  steering  gear  was  demolished  and  the  man  at  the 
wheel  killed.  At  this  time,  too,  the  gunboat  Duero,  after  her 
dash,  was  running  for  cover  with  a  fire  under  her  forecastle. 
The  Austria,  having  now  to  be  steered  below  decks,  was  scarcely 
under  control.  Admiral  Montojo  realized  he  was  completely 
beaten  and  made  signal  to  retire  behind  the  arsenal  and  scuttle 
and  abandon  the  remaining  ships.  The  demoralization  is  inde- 
scribable. Ships  crowded  belter  skelter  into  Bakoor  Bay, 
grounding  and  anchoring  anywhere  when  out  of  sight  of  the 
enemy.  The  sea- valves  of  the  Anstria,  Cuba  and  Luzon  were 
broken,  and  officers  and  men  hurried  ashore  without  stopping 
for  personal  efTects.  Photographs  of  wives  and  daughters  were 
afterward  found  upon  their  bureaus:  silver  toilet  articles  and 
brk-a-bra^  remained  imtouched;  money  lay  scattered  upon  cabin 
floors.  Admiral  Montojo  had  a  slight  wound  in  his  leg  dressed 
in  Cavite,  then  took  a  carriage  and  fled  to  Manila. 

At  this  time  the  American  sailors  were  at  breakfast,  the  ships 
drifting  idly  upon  the  placid  waters  of  the  bay,  shells  from 
Manila  and  Sangley  falling  harmlessly  some  cable  lengths  away. 
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While  the  captains  were  with  the  Commodore  a  sirangc  steanic 
was  sighted  coming  up  the  bay  and  keeping  dose  to  the  Cavitt 
side.     When  the  conference  broke  up  the  captain  of  the  Balti- 
more was  directed  to  intercept  this  vessel  while  tlie  rest  of  ihe 
squadron  stood  in  to  complete  their  morning's  work.     The  Bal- 
timore was  therefore  considerably  in  advance  of  the  sqiiadroa. 
standing  directly  in  toward  the  beach  across  the  steamer*s  bow, 
when  the  latter  was  discovered  to  be  a  merchantman,  and  the 
McCulloch  was  directed  to  stop  her,  while  the  Baltimore  va^ 
signalled  to  lead  into  action.    Sounding  as  she  went,  she  got 
safely  w^ithin  2*500  yards  of  the  beach,  then  turned  to  port  at 
1 1  *os   and   steamed    slowly,  signalling   '*  Permission   to  attack 
enemy *s  earthworks,"    Then  followed  for  ten  minutes  a  duel  with 
the  batteries  which  is  attested  by  the  onlooking  squadron  (not 
then  within  fighting  distance)  as  one  of  the  most  magnificent 
spectacles  of  the  day.  The  big  cruiser,  slowing  and  creeping  alonf 
at  a  snails  pace,  seemed  to  be  in  a  vortex  of  incessant  e.xplo- 
sions  both  from  her  own  guns  and  the  enemy's  shells.    At  times 
she  was  completely  shrouded  in  smoke  and  seemed  to  be  on  fire, 
while  ever>^  shell  she  fired  was  placed  in  the  eartliworks  as  accu- 
rately as  if  <5he  were  at  target  practice.     Canacao  battery  was 
the  first  to  fall  under  this  deadly  fire.     Its  embankments  of  sand, 
backed  by  boiler  iron,  were  torn  up  and  flung  into  the  faces  of 
the  gunners  until  panic  took  hold  of  them.     Hauling  down  their 
flag,  they  tumbled  into  an  ambulance  and  drove  madly  to  the 
protection  of  Fort  Sangley.     The  whole  fire  of  the  squadron  was 
then  concentrated  upon  this  fort.     Its  ramparts  seemed  to  be  in 
an  incessant  upheaval  of  earth  from  which  dust  and  smoke  and 
fire  rolled  away  as  from  a  volcanic  crater*    Three  times  its  guns 
seemed  silenced  and  the  ships  reserved  their  fire,  only  to  see  tJi* 
plucky  Spaniards  begin  again.     At  last,  when,  by  Spanish  ac- 
counts, a  gim  was  disabled  and  six  men  killed  and  four  wounded, 
the  Spanish  flag  came  down  and  a  white  flag  was  raised  in  its 
place. 

There  remained  only  the  cruiser  UUoa,  moored  Just  inside 
Sangley  Point.  She  had  received  some  punishment  in  the  first 
engagement,  but  her  commander  had  not  obeyed  Admiral  Mon^ 
tojo*s  signal  to  **  scuttle  and  abandon.'*  We  cannot  too  highly 
admire  the  courage  of  this  man^  commanding  a  little  cruiser 
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unable  to  move  and  already  severely  crippled  by  the  enemy's 
guns,  whOp  with  an  order  from  his  commander-in-chief  to  sauve 
qui  pcut,  stuck  to  his  ship  for  three  hours  within  a  stone's  throw 
of  the  beach  and  safety,  calmly  awaiting  the  onslaught  of  the 
whole  American  squadron. 

The  Baltimore,  drifting  past  Sang  ley  Point,  received  the  fire 
of  the  UUoa  and  at  once  returned  it  %vith  a  raking  fire.  The 
Olympia,  passing  outside  and  abreast  the  Baltimore,  also  opened 
on  her.  The  Raleigh,  passing  beyond  both,  turned  Sangley  Point 
and  threw  in  a  deadly  cross-fire.  The  intrepid  ship  was  literally 
^^ riddled  with  shells,  nearly  every  gun  being  dismounted  or  dis- 
^|[mbled.  At  length  the  crew  swarmed  over  her  unengaged  side  and 
W  swam  for  shore.  Then  she  gave  a  stow  roll  toward  her  execu- 
f  tioners  and  sank  beneath  the  waves.  Three  masts  remained  in 
I      sight  to  mark  her  grave,  from  one  of  which  still  fle%v  the  Spanish 

w- 
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Meanwhile  the  Boston  advanced  beyond  the  Raleigh  tow^ard 
the  arsenal,  past  the  blazing  Cast  ilia,  but  was  stopped  by  shoal 
:iivater.  The  Concord  entered  Bakoor  Bay  to  destroy  the  trans- 
port Isla  de  Mindanao,  which  had  been  run  aground.  She 
opened  fire  with  her  six- inch  guns  and  the  transport  was  quickly 
in  flames,  her  crew  deserting  her  and  taking  to  the  woods.  The 
little  Petrel  alone  was  able  by  her  light  draught  to  steam  in  to 
the  arsenal,  which  she  did  with  gallant  dash.  Those  on  the  less 
fortunate  ships  held  their  breath,  expecting  to  see  her  draw  the 
fire  of  airthe  hidden  Spanish  gtmboats*  but  after  she  had  fired 
a  few  shots,  which  were  not  returned,  the  last  Spanish  flag  was 
hauled  down,  and  at  tw^enty  minutes  after  noon,  a  white  flag  was 
faoisted  on  the  arsenal  sheers  and  the  Petrel  signalled  *'Thc 
enemy  has  surrendered/' 

Sending  his  chief-of-staff  to  the  Petrel  to  receive  the  surrender^ 
Commodore  Dewey  steamed  at  once  to  Manila*  followed  later 
by  the  Baltimore,  Raleigh,  Concord,  McCulloch  and  tran^ 
porta.  Tile  squadron  anchored  off  the  city  as  unmolested  as  if  in 
time  of  peace.  The  sun  went  down  amid  the  usual  evening  con* 
cert  and  one  could  scarcely  realire  that  he  had  just  participated 
in  the  most  complete  naval  victory  of  modern  times. 

Yet  over  at  Cavite  lay  ten  warships  burning,  exploding  and 
sinking;  a  squadron  annihilated;  a  navy  yard  captured  and  nearly 
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four  hundred  Spanish  dead  and  wounded*     On  the  American  sidei 
not  a  ship  disabled;  not  a  man  killed.* 

It  is  impossible  in  closing  to  refrain  from  summing  up  the] 
results  already  apparent  of  this  remarkable  victory: 

It  gave  a  prestige  to  the  American  arras  at  the  very  outbreak 
of  hostilities  which  commanded  the  respect  and  admiratioo  oM 
nations  w^hich  might  otherwise  have  been  hostile. 

It  swept  ail  Spanish  naval  force  from  Pacific  waters,  relieving 
even  the  most  timorous  from  all  tear  of  a  raid  upon  our  Pacific 
coast  or  Pacific  commerce. 

It  gave  the  United  States  a  vast  and  prolific  territor}-  to  hold 
for  ransom  or  retain  as  indemnity. 

It  necessitated  and  brought  about  the  capture  of  Guam  am 
the  annexation  of  Hawaii. 

It  diverted  the  Cadi^  fleet  from  Cuba,  thus  permitting  the  whole 
Atlantic  cruising  force  to  concentrate  on  Santiago  and  Cervenu 


*  The  writer  has  endeavored  lo  reconcile  many  statcmcnis  of  Spanish 
casualties.  Governor  General  Au^ustin's  official  dispatch  to  Madrid*  as 
published  in  the  N^it*  V^r/t  Herald,  states  that  the  total  loss  was  6 J  8. 
Admiral  Montojo's  official  report,  as  published  xn  El  Imparcia!^  Madrid, 
states  that  381  were  killed  and  wounded.  Statements  of  sut^geons  aud^ 
other  officers  who  were  on  the  ships  and  in  the  hospitals  add  up  to  ve 
nearly  the  higher  figure,  as  killed  or  missing  alone. 
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WITH  REFERENCE  TO  THE  SIZE  OF  FIGHTING 

SHIPS. 

Captain  Asa  Walker,  U.  S.  R 


Tlie  question  has  been  propounded  as  to  whether  the  maximum 
si2e  of  battleships  has  not  been  reached  or,  indeed,  exceeded  in 
the  construction  of  vessels  of  15,000  tons. 

The  most  vital  objective  points  to  be  considered  in  the  build- 
ing of  a  battleship  are,  I  believe,  power  of  offense,  power  of 
defense  or  self-protection,  facility  for  maneuvering  or  handling, 
capacity  for  carrying  the  sinews  of  war»  and  speed — these  added 
to  the  paramount  requirement  of  proper  stability.  According  as 
these  qualifications  are  in  demand,  so  should  the  vessel  be 
designed.  While  it  would  seem  impracticable  to  combine  all 
good  points  in  a  single  ship,  arrangement  may  possibly  be  made 
for  a  degree  of  excellency  in  each  that  may  produce  a  vessel  of  a 
desirable  type  of  all-round  efficiency. 

By  loading  down  a  hull  with  armor  and  guns,  a  vessel  of  mod- 
erate draft  and  tonnage  may  readily  be  constructed  possessing 
powers  of  offense  and  defense  to  an  extreme  limits  but  coal 
capacity  and  speed  must  be  sacrificed,  so  that  each  vessel  be- 
comes little  more  than  a  floating  batter\%  and,  to  a  certain  extent, 
may  be  classed  as  a  fixed  defense,  tied,  as  it  would  be,  to  the  im- 
mediate shores  and  ports  of  its  ownerfi.  Under  this  head  may 
be  classed  all  coast-defense  vessels  of  whatever  type;  vessels 
which,  though  placed  in  the  line  of  battle,  could  not  keep  posi- 
tion and  would  be  unable  to  push  home  a  victory^ 

Seeking,  therefore,  to  preserve  as  far  as  possible  those  qualities 
that  render  a  vessel  formidable,  to  add  the  other  qualities  that 
make  it  useful  beyond  its  immediate  station,  there  is  bat  one  path, 
and  that  ties  in  the  increase  in  displacement. 
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To  accomplish  this  end,  it  will  suffice  to  increase  any  one  or 
all  ol  it&  dimensions;  but  since  it  may  be  assumed  that  the 
limit  of  draft  for  us  has  been  reached  in  vessels  of  1 1 ,000  tons, 
further  variation  is  limited  to  increase  in  length  or  breadth,  or 
both- 

NoW|  if  we  assume  a  fixed  length  as  well  as  a  feed  draft  for 
a  vessel,  it  will  readily  be  seen  that  the  displacement  will  \*ary 
directly  as  the  width  given,  while  the  surface  will  increase  in  a 
much  smaller  ratio,  until  the  limit  of  breadth-equal-lengih  b 
reached;  e.  g.,  the  Alabama  class,  with  dimensions,  length  368 
feet,  breadth  72 J4  feet,  and  draft  25  feet  6  inches,  has  a  dispkce- 
ment  of  11 1525  tons.  If,  now,  we  construct  a  similar  vessel  with 
the  same  length  and  draft  but  with  a  breadth  of  75  feet,  we  shall 
have  a  displacement  of  1 1 ,963  tons,  an  increase  of  nearly  4  per 
cent  in  displacement,  at  the  expense  of  less  than  i  per  cent  of 
excess  over  the  former  hull  in  structural  weight.  Again,  retain- 
ing the  same  draft  and  constructing  a  hull  of  400  feet  in  length 
and  75  feet  in  breadth,  a  gain  of  1,678  tons  will  be  made  over  the 
original  structure  in  floating  capacity  or  14.6  per  cent  of  orig- 
inal displacement,  at  the  expense  ol  7*2  per  cent  addition  to 
structural  material* 

These  comparisons  are  made  under  the  supposition  that  the 
engines,  boilers,  armament,  etc.,  are  unchanged;  what  effect  such 
changes  would  have  on  the  speed  I  am  unable  to  say,  but  it  could 
be  but  slight  at  most  It  will  thus  be  seen  that,  at  a  moderate 
expense  and  with  little  if  any  sacrifice  of  efficiency,  the  coal  and 
store  capacity  can  be  increased  very  materially. 

If  there  existed  in  the  Constitution  a  clause  prohibiting  the 
employment  of  a  United  Slates  battleship  outside  of  her  own 
continental  territorial  waters,  there  would  be  no  raison  tTctre 
for  the  battleship  with  large  possible  radius  of  action «  and  tbe 
bunker  and  store-room  space  could  well  be  made  small  and  the 
size  of  the  vessel  kept  well  below  a  io»ooo-ton  margin.  With 
coaling  facilities  always  under  the  lee»  and  storehouses  at  coii^- 
mand,  the  necessity  for  large  quantities  of  supplies  on  board  b 
obviated.  It  is,  however,  impossible  to  predict  the  scene  of  our 
future  conflicts  on  the  sea,  and  surely  it  will  not  be  left  to  our 
option  where  we  are  to  engage;  wc  must»  therefore,  make  pro- 
vision for  operations  both  at  home  and  abroad.  If,  by  increasing 
the  size  of  our  battleships  to  even  15,000  tons,  we  can  combine  to 
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an  eminent  degree  all  the  requisites  that  go  to  make  the  most 
efficient  fighting  machine,  would  not  the  truest  wisdom  be  dis- 
play t^d  by  so  doing?  What  would  it  profit,  if  by  reducing  dis- 
placement and,  to  a  small  extent,  cost,  we  produced  a  battleship 
lacking  to  a  vital  degree  one  of  the  necessary  elements? 

My  knowledge  of  the  theory  and  practice  of  naval  architecture 
is  so  slight  that  I  am  unable  to  venture  an  opinion  as  to  whether 
it  may  not  be  possible^  considering  the  recent  improvements  in 
armor,  to  construct  vessels  of  moderate  displacement  that  shall 
present,  in  a  high  degree,  all  the  desirable  features.  It  would 
seem  a  most  vt-ise  and  judicious  course  to  pursue,  while  reducing 
the  thickness  of  the  armor  plating  as  now  placed,  to  give  better 
protection  to  that  portion  of  the  battery  outside  the  turrets;  in 
fact,  to  make  a  redistribution  of  the  armor.  Should  this  be  done, 
there  can  be  little  hope  that  the  total  armor  plating  can  be  ma- 
terially reduced,  and  we  must  hark  back  to  increase  in  size  for 
endurance  in  cruising, 

A  comparison  of  one  of  the  latest  French  battleships,  the  Henri 
IV,,  with  the  Russian  Sissoi  Veliky,  of  practically  the  same  ton- 
nage, will  illustrate  the  position: 


Htniy  IV, 


coaL       at  10  k. 
T25       7500 


9000 


B.  VeUky*. 341       661 


24 


3000 


4-13'^,  6-6^^ 


8880 


^tn  the  former  it  will  be  seen  that  the  armament  has  been  sacri- 
ficed to  coal  capacity,  and  in  the  latter  the  reverse  is  noted. 
There  can  be  no  two  opinions  as  to  which  of  these  would  be  the 
more  valuable  unit  in  battle,  nor  can  it  be  doubted  which  would 
operate  the  more  successfully  at  3,500  miles  from  its  base. 

What  I  mean  to  say  is,  if  the  Alabama  be  selected  as  the 
highest  type  of  the  battleships  with  the  standard  battery  and 
protection,  and  the  draft  be  limited  to  her  normal  draft,  that  a 
battleship  displacing  13*200  tons,  with  the  same  battery  and  pro- 
tection, would  be  quite  as  efficient  offensively  and  could  extend 
her  operations  to  twice  as  distant  a  field. 

The  argument  that  by  increasing  the  displacements  we  are 
tending  to  the  diminution  of  the  number  of  units  does  not  seem 
well  taken.     We  sometimes  see  in  reports  lists  of  ships  proposed, 
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mdmctaftl  and  aggregate  tonnage,  yet  I  have  failed  to 
vhere  tfcos  litter  item  has  appeared  in  the  bill  aathom- 
coBsmietioa.  The  practice  has  always  beea  to  specify 
idbcr  of  eaA  dsss  l^[isiated  for,  with  the  approximate 
dF  ittdh.  The  aggn^ate  tonnage  of  the  vanous  navies 
mM  !£  gipa  as  a  rough  cneans  of  comparison,  but  il  ■ 
Ml  WDUe  aGOvrntc  idea  of  the  real  strength,  than  would 
t  of  tiic  aggregate  number  of  rniits^  irr^pective 
of  r^asK 

Wnm  iqWh  *e  number  of  vessels  in  the  various  classes 
^hsdBlNWfiidhodier  has  not  as  yet  been  determitied.  It  is 
^flfleti:  ita  At  wBsd  .*?«/</  be  designed,  primarily,  for  the  duty 
^um^t^omL  This  is  possible  only  to  a  limited  extent  and  in 
ases.  The  hst  cruiser,  for  sccmt  duty,  can  be  given 
tai  sbe  may  be  forced  to  fight,  and  hence  must 
r  mmm  ol  defense  and  offense.  In  aU  the  classes, 
I  6owu,  some  desirable  points  must  be  sacri- 
tsBBiefit  of  a  general  good  average. 
mt  lliM  the  question  to  be  determined  U  how  to 
BBtt  AsiraWe  fighting  unit  If  a  specified  battery  be 
rift  llie  maximum  amount  of  protection  to  it  and  the 
lAmt  msiains  but  the  decision  as  to  how  and  where 

r«B(f  be  put  in  action.     Tlie  hull  is  but  the  vehicle 

)tist  i:  iB^i^*  and  upon  its  size  depends  entirely  whether  the 
f  battery,  a  coast-defense  ship,  a  restricted  battk- 
ggksbip  with  great  sea  endurance ;  the  latter  will  in- 
t  good  qualities  of  all  the  other  types,  and  differ  only 
»i  -Pile  9  iBifiaceioent  and  capacity  for  long-range  work.  If  a 
>i^mi  4ll|MWiieiit  be  necessary  for  battery,  engines  and  boilers, 
ig^niPiiiilriofi^  stores,  iottmal  fitments,  armor  and  hull,  then  there 
^t^e^M  ht  BO  Iwsitauon  in  increasing  the  size  of  the  vessel  until 
is  made  for  fuel,  to  ensure  a  long  range  of 
in  this  direction  is  "  penny  wise  and  pound 


«Jlfo»Wlt 


:  U  maritime  nations  possessing  efficient  sea  power 
^1^  4*  *ai  the  high-power  i2-inch  gun  constitutes  the  most 
I  advisable  to  put  afloat.  This  gun  has,  therefore, 
I  m  the  piii^  de  resistance  of  the  latest  constructions. 
TV  caISh«r  of  the  **  uitermediate  "  battery  varies  from  4.7-inch 
^>4»ch  It  F.  of  high  power.  The  main  batteries  of  the  last 
ipl^()fued  battleships  for  the  United  States  are  as  follows: 
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M.  V. 

IL  Eoeriffy. 

Wt  Shot 

Four  13  in,  40  calltjer... 

. , . 2800 

4«,l&fi  ft. 

850  IbB, 

airteeue  In.  50  caliber.. 

. ,-2yoo 

5,838  ft. 

100  Ibfl. 

Taking  this  as  a  sample  unit  of  battery,  the  hull  should  be  built 
'sufficiently  large  to  carry  it  into  action  wherever  desired. 

The  modern  armored  cruiser,  in  the  matter  of  protection,  may 
be  looked  upon  as  a  modified  battleship.  There  seems  little  doubt 
that  she  will  have  her  place  in  the  line  of  battle.  In  battery,  she 
lacks  the  heaviest  guns  furnished  to  the  battleship,  but  has  an 
intermediate  and  a  secondary  battery  of  a  high  order  of  efficiency. 
Her  role  in  a  nation's  fleet  is  assumed  to  be  that  of  a  vessel  pos- 
sessing in  a  high  degree  offensive  and  defensive  qualities,  with  the 
capacity  of  delivering  her  attack  at  points  far  distant  from  her 
base  and  in  the  least  space  of  time.  A  proper  distribution  of 
armor  renders  her  practically  invulnerable  to  the  attack  of  any 
vessel  other  than  the  battleship  or  one  of  her  own  class.  Her 
quality  of  high  speed  permits  her  to  accept  or  refuse  battle  from 
any  but  her  own  class.  To  possess  the  qualifications  demanded 
for  the  services  required,  it  would  seem  impossible  to  restrict  her 
to  even  moderate  limits  in  displacement.  With  unit  of  battery 
and  protection  determined,  the  same  argument  as  in  the  case  of 
the  battleship  would  apply  for  size^  to  give  the  requisite  range  of 
action  and  extreme  speed.  If  our  navy  has  any  need  at  all  for  the 
armored  cruiser,  it  seems  to  me  that  it  demands  one  of  a  class 
that  possesses,  in  an  extreme  degree,  the  qualifications  of  speed 
and  sea  endurance.  To  sacrifice  either  of  these  essentials  would 
be  to  blot  out  all  reason  for  her  existence.  Here,  also,  is  a  prob- 
lem for  the  naval  constructor^  and  to  him  must  be  referred  the 
question  as  to  the  displacement  necessary  to  meet  the  require- 
ments^ 

Two  methods  are  proposed  to  obviate  the  necessity  of  sea 
endurance  in  armored  vessels;  these  are,  the  establishment  of  con- 
venient coaling  stations,  and  accompanying  colliers.  Good  com- 
mon sense  recognizes  the  value  of  well  selected  stations  and  facili- 
ties for  coaling  in  times  of  peace,  at  points  remote  from  coal 
markets.  Coal  piles  at  distant  places,  however,  unless  rendered 
invulnerable  to  attack  from  an  enemy,  in  case  of  war  would  be- 
long to  the  nation  whose  forces  were  first  there,  and  could  noT 
be  depended  on  to  supply  the  needed  fuel  to  ships  of  the  country 
by  which  they  had  been  established. 
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Let  us  consider  our  three  coaling  stations  established  in  the 
Pacific — at  Honolulu,  Guam,  and  Tuluila,  None  of  them  has 
any  fixed  defenses,  nor  are  such  defenses  even  proposed.  All  are 
wide  open  to  attack  from  any  class  of  vessels,  even  the  least  pro- 
tected. To  insure  immunity  from  a  raid,  it  would  be  found  nec- 
essary to  keep  armored  ships  in  each  harbor,  thus  withdrawing 
such  force  from  its  legitimate  duty. 

Guam  especially  occupies  a  most  dangerous  position.  At  less 
than  one-third  the  distance  from  the  ports  of  China  and  Japan 
to  what  it  h  from  a  home  port,  how  long  could  one  reasonably 
hope  that  it  would  be  left  undisturbed  in  our  possession  or  be  free 
of  access  to  our  cruisers  seeking  to  replenish  empty  bunkers?  It 
is  safe  to  predict  that,  in  a  war  with  any  nation  having  a  fleet 
in  Asiatic  waters,  our  enemy  would  very  soon  be  in  possession 
of  a  new  coal  base  at  Guam,  The  same  would  be  the  result  as  to 
Tutuila,  and  probably  HonoluUu  Leaving  the  last,  however,  out 
of  consideration,  assuming  that  it  is  too  far  from  the  enemy's 
base  to  %varrant  immediate  action,  what  would  be  the  condition  of 
a  single  battleship  or  fleet,  whose  coal  supply  admitted  of  a  sea 
endurance  of  only  3,500  miles,  which  should  attempt  a  passage  to 
the  Philippines  from  Honolulu,  trusting  to  fill  the  empty  bunkers 
at  Guam,  and  finding,  on  arrival,  that  the  place  was  either  held 
in  strong  force  by  the  enemy  or  had  been  captured  and  alt  its 
supplfes  destroyed?  With  only  a  single  day's  coal  in  the  bunkers 
and  1,400  miles  from  Manila,  the  nearest  port  of  supply,  would 
not  the  condition  be,  in  the  utmost  degree,  desperate?  The  sole 
remedy  to  prevent  such  a  possible  condition  is  to  make  each 
isolated  coaling  station  self-protective.  In  other  words,  when- 
ever such  a  station  is  to  be  established,  with  the  intention  of 
relying  on  it  to  perform  its  functions  in  time  of  war,  it  must  be 
strongly  fortified  and  occupied  by  a  sufficient  garrison  to  keep 
its  defenses  up  to  a  proper  standard,  and  in  case  of  need  to  hold 
those  defenses  until  reheved.  As  items  of  strength  in  time  of 
war,  undefended  coaling  stations  will  be  found  to  be  staves,  com- 
pared to  which  the  proverbial  "  broken  reed  '*  would  be  strong 
and  helpful.  As  a  matter  of  dollars  and  cents,  the  fortifications 
and  garrisons  may  be  found  so  expensive  as  to  compel  recourse 
to  other  means  to  provide  the  desired  coal,  and  here  will  appear 
the  collier. 

Heretofore,  vessels  known  under  the  name  of  colliers,  and  em- 
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ployed  either  to  carry  coal  to  the  ports  of  the  world  or  to  accom- 
pany fleets  as  vessels  for  fuel  supplies,  have  been  constructed  with 
two  main  objects  in  view — great  capacity  and  economical  ser- 
vice. In  arriving  at  these  desired  results  speed  has  been  sacri- 
ficed, all  the  lines— if  lines  they  can  be  said  to  have — have  been 
fulled  until  we  find  immense,  almost  rectangular  prisms  crawling 
across  the  seas,  but  doing  wonders  as  to  miles  per  ton  of  coal. 
That  a  war  fleet  accompanied  by  colhers  may  move  with  proper 
speed,  vessels  of  a  class  diflferent  from  the  one  above  described 
must  be  employed.  The  lines  must  be  finer,  the  speed  greater, 
and  probably  the  freight  capacity  reduced.  This  latter  must 
indeed  be  the  case,  if  unwieldly  size  is  to  be  avoided,  as  a  much 
greater  ratio  of  its  capacity  must  be  devoted  to  its  own  fuel,  if 
increased  sustained  speed  be  a  requisite.  It  was  satisfactorily 
proven  in  the  late  war  that  vessels  of  this  character  are  not  in 
the  market;  it  would  therefore  seem  necessar>'  to  build  a  fleet  of 
what  we  may  call  **  war  colliers,"  the  number  keeping  pace  with 
the  number  of  war  vessels  in  the  fleet  Shall  we  assume  that  each 
of  these  colliers  has  a  coal  freight  capacity  of  4,000  tons,  and  that 
for  each  two  battleships  and  armored  cruisers  in  a  fleet  on  for- 
eign service,  one  collier  is  detailed.  Thus,  to  each  fleet  of 
armored  vessels  would  be  attached  half  its  number  of  defenseless 
non-combatants,  whose  protection  becomes  the  very  life  of  the 
fleet  itself,  I  believe  that  it  is  a  well-knowm  and  accepted  prin- 
ciple of  sea  warfare  that  a  fleet,  upon  which  depends  the  security 
of  vessels  unable  to  help  themselves,  is  handicapped  from  the 
start  In  all  services,  convoy  duty  has  been  considered  the  most 
onerous  and  one  in  which  all  the  advantages  are  with  the  attack- 
ing enemy.  It  is  possible,  moreover,  to  conceive  of  the  entire 
destruction  of  a  convoy,  while  the  convoying  fleet  remains  intact 
and  exists  still  as  a  fighting  unit  In  the  fleet  we  have  tinder 
consideration  there  exist  the  disadvantages  of  convoy,  together 
with  the  paramount  necessity  that  this  coftvoy*  must  be  kept  intact. 
It  has  forced  on  it  three  duties — offense,  defense  and  protection*— 
the  last  adding  seriously  to  its  troubles.  It  would  seem,  there- 
fore, as  a  justifiable  conclusion,  that  a  fleet  with  its  surplus  of 
coat  stored  in  accompanying  colliers  ought  not  to  engage  in 
general  action,  unless  it  is  in  such  superior  force  as  to  insure  the 
safety  of  its  supply  vessels.  A  single  battleship,  with  its  attendant 
collier,  would  be  in  w^orse  case  than  a  fleet,  as  it  would,  at  all 
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times,  be  risking  the  ioss  of  its  convoy  from  the  sudden  dash  of 
a  swift  cruiser. 

Even  with  an  accompanying  fleet  of  colliers,  the  range  of 
action  is  limited  by  the  coal  carried,  and  the  necessity  for  pro- 
tected bases  still  exists,  though  such  bases  may  be  more  widely 
separated. 

Unquestionably,  the  ideal  battleship  would  be  one  with  its 
powerful  battery  adequately  protected  in  a  hull  of  moderate  dis- 
placement, with  a  limited  supply  of  coal  and  capable  of  a  mod- 
erate, not  excessive  speed.  This,  with  defended  coal  depots  in  all 
directions,  spaced  well  within  limit  of  her  sea  endurance,  would 
insure  the  best  results  with  least  outlay  on  each  unit  of  the  fleet 
But  such  an  arrangement  of  coaling  stations  is  geographically 
impossible  and  their  protection  impracticable,  and  it  will  be  fotmd 
necessary  to  limit  them  in  number  and  location. 

Would  it  be  a  wise  policy,  for  the  sake  of  keeping  down  the 
displacement,  to  confine  the  scope  of  our  battle  fleet  to  a  very 
restricted  radius  about  a  coal  pile,  when,  by  increasing  the  dis- 
placement by  2tOOO  or  3»ooo  tons,  the  radius  of  action  could  be  so 
increased  as  to  permit  operations  to  be  carried  on  at  far  more 
distant  points,  and  with  the  coal  supply  safe  within  the  protecting 
walls  of  the  ship  herself.  That  this  condition  may  be  possible, 
the  attempt  to  secure  high  speed  for  the  battleship  must  be 
abandoned,  and  the  maximum  of  speed  be  fixed  on  conservative 
lines.  To  strive  for  a  higher  speed  than  seventeen  knots  will 
involve  the  sacrifice  of  endurance,  to  a  degree  not  compensated 
for  by  the  increase  in  mobility. 

My  conclusions  are  as  before  stated:  For  a  battleship,  a 
standard  unit  of  batter>^  and  protection  should  be  fixed  by  the 
Department,  and  to  carry  this  battery  into  action  a  hull  should 
be  designed  with  sufficient  displacement  to  accommodate  ma- 
chinery and  boilers  for  a  moderate  speed,  with  capacity  for  a  coal 
supply  to  allow  of  not  less  than  7,000  miles  of  sea  steaming. 

The  armored  cruiser  should  have  a  greater  radius  of  action 
and  should  also  be  capable  of  very  high  speed  for  emergencies. 
Coal  stations  must  be  established,  but  those  to  be  relied  upon  in 
time  of  war  must  be  fortified  and  made  secure. 
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COALING  WARSHIPS  AT  SEA. 
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vhich  have  been 


ed  fo 


transferring  supplies 
from  one  vessel  lo  another  on  the  open  sea,  the  American  naval  authori- 
ties have  found  one  which  seems  to  be  practicable,  as  the  tests  made  of  it 
have  proved  quite  successful.  This  is  the  idea  based  largely  upon  the 
plans  of  Naval  Constructor  J.  J.  Woodward,  elaborated  by  the  Lidger- 
wood  Cable  way  Company^  and  depends  upon  an  aerial  cable  way  for  its 
operation.  It  is  intended  to  be  utilized  by  ships  stationed  at  a  distance 
of  from  350  feet  to  500  feet  apart*  Possibly  h  might  work  successfully  at 
a  greater  distance,  but  such  an  experiment  has  not  as  yet  been  tried. 
The  vessels  are  connected  by  an  ordinary  cable,  and  the  towing  vessel 
gets  under  way  at  a  speed  ranging  from  4  to  S  knots  an  hour  according 
to  the  condition  of  the  weather  and  the  sea  which  is  running.  A  speed 
of  5  knots  in  moderately  rough  water  has  been  found  sufficient  to  keep 
the  cable  way  taut  and  to  maintain  the  proper  distance  between  the  craft, 
unless  a  tide  or  some  unusual  current  is  encountered.  With  the  connec- 
tion made  between  the  ships,  the  work  of  erecting  the  cableway  is  begun. 
This  occupies  from  one  to  two  hours,  the  supports  being  a  movable 
fr^^mework  or  shear  poles  on  the  deck  of  the  vessel  coaled  and  one  of 
the  masts  of  the  collier. 

The  apparatus  which  has  thus  far  been  used  may  be  described  as  fol- 
lows: 

An  engine,  with  double  cylinders  and  double  friction  drums  of  special 
design,  is  located  just  abaft  the  foremast  of  the  collier.  It  has  two  steam 
cylinders,  12  inches  by  12  inches*  A  ^-inch  diameter  steel  rope  is  led 
from  one  drum  over  a  pulley  at  the  masthead,  and  thence  to  a  pulley  at 
the  head  of  shear  poles  on  the  warship,  and  returned  to  the  other  drum. 

The  engine  moves  in  the  same  direction  all  the  time,  and  tends  to  wind 
in  both  parts  of  the  conveying  rope.  One  drum  hauls  in  its  part  of  the 
rope*  and  the  other  pays  it  out  under  tension  by  the  slipping  of  the  drum. 
A  novel  form  of  load  carriage  is  supported  by  this  rope.  It  is  provided 
with  a  grip  on  the  upper  part  and  wheels  to  run  on  the  lower  part.  This 
carriage  carries  two  loaded  bags,  weighing  420  lbs.  each,  suspended  from 
a  bale  which  hangs  in  a  hook  belovv  the  carriage.  An  elevator  takes  the 
bags  from  the  deck,  hoisting  them  to  the  masthead.  The  conveyor  car- 
riage^ in  coming  in  to  the  masthead,  locks  itself  under  the  bak.  As  soon 
as  the  bale  is  relcased^by  a  man  stationed  on  the  irestletrees — ^the  engine 
Operator  hauls  in  the  lower  parts  of  the  conveyor  line.  The  upper  part 
of  the  conveyor  line  is  thereby  drawn  frotn  the  rear  drum,  slipping  the 
ipecially   contrived    friction    devices.    Thus   the   carnage    crosses   from 

Dtlier  to  ship,  the  tension  being  sufficient  to  ensure  the  bags  clearing  the 

'  water  between  the  vessels.    The  rope  is  drawn  in  at  a  speed  of  1000  feet 

per  minute,  and,  if  the  points  of  support — masthead  and  shcarhead — do 
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not  vary,  the  tipper  part  will  be  drawn  out,  under  len<iofi  of  about  3000 
lbs.,  at  the  same  rate  of  speed.  If,  however,  the  distance  li  increased 
during  the  transit  of  the  load,  the  extra  rope  tailed  For  is  given  by  the 
slipping  of  the  upper  part  from  the  drum.  This  increases  the  speed  0! 
the  upper  pari.  On  the  other  hand,  if  the  ships  reduce  the  distance 
between  points  of  support,  the  speed  of  the  upper  part  is  reduced. 

WTien  the  carriage  reaches  the  pulley  at  the  shearhead  it  collides  with 
it — at  reduced  speed— and  thus  striking,  releases  the  lower  hook*  and  the 
two  bags  and  their  bale  drop  into  the  canvas  shoot  and  slide  to  the  deck 
of  the  warship.  Loads  drop  in  this  manner  at  the  rate  of  one  per  minute. 
The  empty  carriage  is  drawn  back  by  the  rear  drum,  the  forward  drum 
being  thrown  partially  out  of  friction. 

An  auxiliary  rope,  known  as  the  **  sea-anchor  line/*  is  stretched  above 
the  two  parts  of  the  conveyor  line  and  under  a  pulley  on  the  carriage. 
This  rope  is  attached  by  a  "  knock-off  hook  '*  to  the  superstructure  of 
the  warships  and  rests  in  a  "*  saddle  *'  on  the  shearhead ;  thence  it  lead* 
through  the  carriage,  over  pulleys  at  the  head  of  the  forenmst  and  main- 
mast of  the  collier,  and  on  astern  several  hundred  feet  into  the  sea.  On 
the  end  of  this  rope  a  drag  or  '*  sea  anchor  "  is  attached,  made  of  canvass 
in  the  farm  of  a  cone.  This  sea  anchor  is  selected  in  reference  to  the 
speed  with  which  the  ships  arc  to  travel.  In  a  smooth-water  test,  speed- 
ing at  6  knots*  a  drag  7  feet  in  diameter  at  the  base  is  used.  During  the 
rough-weather  trialj  the  same  anchor  seemed  to  give  the  required  tension 
at  5  knots. 

The  sea-anchor  line  is  to  support  the  carriage,  when  empty,  on  its 
return  to  the  collier.  It  permits  the  conveyor  line  to  be  slack,  and  pre* 
vents  the  overturning  or  twisting  of  the  carriage.  Doubtless  at  times  it 
helps  also  to  support  the  load  in  transit  across,  but  photographic  views^ 
taken  during  the  passage  of  the  load  show  the  sea-anchor  line  slack,  thus 
demonstrating  that  the  tension  device  on  the  conveyor  line  is  suilQcient 
to  sustain  the  load  at  a  sufl^cient  elevation  during  its  transit. 

The  tests,  which  were  made  by  a  board  of  United  States  naval  officers, 
showed  that  from  20  to  2$  tons  of  coal  per  hour  could  be  delivered  from 
the  collier  to  the  vessel  even  when  the  wind  was  blowing  a  moderate 
gale.  The  towing  vessel — which,  in  this  instance,  was  one  of  the  Ameri- 
can battleships — consumed  from  three  to  four  tons  of  coal  an  hour.  Con- 
sequently, the  amount  actually  received  into  the  hunkers  ranged  from 
16  to  ao  tons,  which  would  be  an  average  of  375  tons  in  twenty- four 
hours.  It  is  claimed  that  such  a  low  speed  would  not  be  necessary  in 
regular  service*  and  that  the  vessels  might  proceed  at  a  speed  of  from 
8  to  10  knots  an  hour  if  desired.  However,  the  consumption  of  coal  on 
the  towing  vessel  would  be  largely  increased  unless  the  collier  could 
proceed  under  her  own  steam.  There  is  danger*  however,  that  the  proper 
distance  to  be  maintained  might  then  be  lessened,  and  the  cable  would 
sag,  which  would  cause  a  cessation  of  the  operations. 

While  one  of  the  principal  advantages  claimed  for  the  system  is 
that  a  battleship  or  merchant  Hner  can  take  on  coal  on  a  voyage  without 
the  necessity  of  entering  the  harbor,  thus  saving  time,  the  process  of 
transferring  fuel  can  be  carried  out  with  a  very  small  force  of  hands. 
One  man  is  required  at  the  hoisting  engine,  which  is  very  similar  to  the 
steam  winch  now  used  for  transferring  cargo  on  board  the  modem  mer- 
chant steamships.  A  squad  of  twenty  men  is  required  in  the  hold  of  the 
collier  to  fill  the  bags  and  deliver  them  to  the  deck,  while  another  squad 
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from  sixteen  to  twenty  is  used  as  passers  to  transfer  the  bags  to  tKe 
elevator.  But  one  man  is  required  ordinarily  to  do  the  overhead  work, 
and  is  employed  in  the  trestlctrees  of  the  collier,  aitbough  two  are 
employed  when  the  weather  is  rough  and  the  ship  is  pitching  heavily 
for  the  purpose  of  safely.  The  only  hands  required  on  the  receiving 
ship  are  at  the  top  of  the  platform  or  shearhead,  to  empty  the  bags  into 
the  canvas  shoot  and  returo  them.  There  is  a  force  of  bunker  trimmers 
Id  the  hold. 

In  the  coaling  of  the  battteship  it  was  found  that  the  loads  could  be 
transferred  at  the  rate  of  one  a  mintite  without  difficulty,  owing  to  the 
speed  maintained  on  the  cabJeway.  During  the  trial  in  a  higher  sea  fear 
was  expressed  that  the  cables  would  become  too  taut  by  the  rising  of  the 
vessel s»  that  the  supporting  gear  on  the  battleship  between  the  mast  and 
the  collier  might  be  sprung  or  carried  away^  but  such  was  the  plan  of 
fastening  that  no  damage  of  this  kind  was  done.  Although  one  vessel 
pitched  so  heavily  that  her  bows  went  under  water  with  every  wave,  the 
operation  of  coaling  was  conducted  without  difficulty*  although  the  rate 
of  loading  was  somewhat  slower,  the  average  being  three  or  four  tons 
per  hour  less. 

Special  trials  have  been  recently  made  by  the  American  Navy  Depart- 
ment of  coaling  vessels  in  dock  from  lighters  or  barges.  The  battleship 
Iowa  has  taken  on  board  1000  tons  in  11  hours  and  2$  minutes,  while  as 
high  as  125  tons  an  hour  have  been  placed  in  her  bunkers.  It  must  be 
understood,  however,  that  this  was  accomplished  by  receiving  the  coal 
at  seven  diflferent  points,  the  crew  being  divided  into  as  many  divisions. 
The  general  plan  pursued  was  to  transfer  it  in  baskets  or  bags  through 
lines  of  men  from  the  hold  of  the  barge  to  the  hatchways  of  the  warship. 
Of  course,  the  conditions  are  so  radically  different  that  no  comparison 
can  be  made  between  this  plan  and  that  of  loading  at  sea,  which »  of 
course,  would  be  considered  an  emergency. 

The  ej^periments  which  have  been  conducted  by  the  government  with  - 
the  system  referred  to  have  aroused  such  interest  that  a  number  of 
American  ship-owners  are  considering  the  idea  of  utilizing  the  apparatus 
for  supplying  coal  to  liners  at  points  where  the  harbors  are  too  shallow 
to  admit  the  placing  of  fuel  on  board  their  ships  when  loaded  by  the 
usuaJ  methods.  It  is  understood  that  further  trials  are  to  be  made  by 
the  government  with  the  view  of  furnishing  meat  and  other  provisions 
Aa  well  as  necessary  supplies  while  at  sea,^ — The  Engiwtr,  July  27,  igoo. 


MODERN  NAVAL  TACTICS. 

Ernst  Siegfried  Mittler  and  Sohn,  Berlin,  publish  in  German  a  work  on 
naval  tactics  by  an  officer  of  the  Austrian  navy,  Capt,  Rudolf  von  Labres, 
'*  Die  Flottenfuhrung  in  Kricge  auf  Grund  des  DoppelstafTel  Systems*" 

In  his  chapter  on  the  Spanish- American  war.  the  author  says:  What 
a  high  price  Spain  had  to  pay  for  the  neglect  of  her  navy  is  shown  by 
the  events  of  the  war:  and  what  a  high  price  America  might  have  had 
to  pay  if  Spain  had  been  at  all  adequately  equipped  may  be  seen  from 
subsequent  events.  Spain,  in  anticipation  of  eventual  complications  with 
the  United  Slates,  should  have  reinforced  the  flotillas  stationed  in  the 
Philippines  and  the  West  Indies  with  modern  cruisers  and  torpedo-boats* 
Ev«n  considering  the  Spanish  battle  fleet  as  a  whole  and  assuming  that 
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it  kad  been  m  compUtt  remdiiieas  at  the  time  of  tlie  contest  «nlli  tbe 
Uaiied  States  fleet,  tbe  superiority  of  the  latter  was  neverthcl^s  so  great 
tlttt  aotlktxig  sbort  of  very  ineScient  Icaderfiiip  on  the  pan  of  the  Uoited 
Stmes  navy  wou!4  have  enabled  Spain  to  carry  off  the  victoiy. 

Wbeiiicr  the  Spanish  chose  Manila  Bay  as  the  scene  oi  battJe,  or 
«]ietlier  they  had  sought  protection  in  some  other  harbor^  the  same  iite 
wtntld  have  O'Tertakea  them. 

As  It  vas,  the  battle  took  the  shape  of  a  duel  between  obsolete  g^ns  oa 
the  one  »dc  and  the  most  modem  guns  on  the  other  in  which  iht 
■ladivnKaliber  R.  F.  fuos  carried  of^  the  victory.  Tbe  tosses  oi  tlie 
AsMfictas  tie  ImHly  worth  mtntioning,  and  show  how  Bttle  osk  tbej 
iitfe  fttnaing  in  this  action,  which,  nevertheless,  caused  Spaiti  to  ]o$e  ^ 

A  teehaica]  estiraate  of  this  battle  is  hardly  possible,  because  tactiaJ 
obiecis  were  msft  pursued,  nor  could  they  be  pursued,  on  either  side. 

If  we  consider  now  the  events  of  the  West  Indian  scene  of  action,  wt 
&iid  here  also  on  the  part  of  Spaint  especially  on  the  part  of  the  higheit 
aaliborities,  uncertain  poping  about  and  a  lack  of  a  correct  estimate  d 
sttiations. 

The  arri^^  of  Cervera's  squadron  in  the  West  Indies,  with  scant  co«l 
supplies  and  weakened  by  the  departure  of  the  destroyer  Terror^  wbidt 
had  to  be  sent  to  Martinique  on  account  of  serious  injury  to  her  engifies* 
did  not  mean  a  stren^heftiog  of  the  Spanish  power  in  any  sense,  especi- 
ally in  view  of  the  prospects  of  a  batik  with  the  entire  hostile  fleet. 

A  stiU  greater  mistake  lay  in  the  fact  of  this  squadron^ — by  order  of  thcr 
naval  authorities,  as  was  subsequently  learned — ^running^  into  Santiago 
harbor,  which  lay  out  of  the  way  of  the  Cuban  scene  of  action  proper. 
The  Spanish  s<)uadron  would  have  been  as  strong  as  either  of  the  hostile 
squadrons  (Sampson's  or  Schley's),  and  it  may  be  assumed  that  it  cotiW 
have  gained  Havana,  which  was  within  easy  reach,  especially  if  the  last 
portion  of  the  run  had  been  made  at  night. 

The  first  great  strategic  move  on  the  part  of  the  Spanish  naval  adminis* 
t  rati  on  was  therefore  the  despatching  of  Cervera*s  squadron  to  the  West 
Indies  without  awaiting  the  equipment  of  Camara's  squadron;  the  second, 
and  even  greater^  mistake,  the  ordering  of  the  squadron  into  the  rat-trap 
at  Santiago. 

The  military  achievements  of  the  Spanish  squadron  in  Santiago  harbor 
are  deserving  of  high  praise.  The  organization  and  armament  of  the 
forts,  the  closing  of  the  harbor  with  mines,  and  the  repulses  of  the  differ* 
ent  attacks  of  the  powerful  United  States  fleet  will  ever  remain  a  credit 
to  Cervera.  It  affords  us  satisfaction  to  say  that  the  army  and  ni\j 
vied  with  each  other  and  that  they  acquired  a  military  reputation  for 
their  valor  in  the  battles  around  Santiago. 

How  much  might  have  been  accomplished  with  some  spirit  of  enter- 
prise by  the  flotilla  composed  of  two  destroyers  and  three  torpedo-boats  I 
It  is  hardly  conceivable  that  some  attack  made  on  a  dark  night  during 
this  period  of  heavy  tropical  rains  would  not  have  been  crowned  with 
success*  W^hat  serious  injury  the  hostile  fleet  might  have  suffered  fr^nn 
a  single  successful  attack  by  torpedoes! 

Another  opportunity,  also,  of  injuring  the  enemy,  the  landing  of  the 
transport  fleet,  was  allowed  to  pass  by  without  any  attempt  to  ward  it  off. 
Although  the  Spanish  fleet  had  available  for  such  purposes  two  torpedo- 
boat  destroyers  of  30  knots  speedy  whose  sortie  at  night  would  have  been 
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•  practicable,  no  one  seems  to  have  thought  of  embarking  upon  an  under- 
taking which  promised  so  much  success.  How  could  these  convoys  have 
defeated  a  torpedo-boat  attack  at  night  made  by  vessels  of  three  times 
superior  speed?  Such  an  attack,  taking  for  granted  it  was  carried  out 
with  skill,  courage  and  a  tittle  good  tuck,  would  ttave  led  to  the  destruc* 
tion  of  several  of  the  transports  and  perhaps  to  the  abandoning  of  the 
wliole  undertaking. 

We  must  deny  the  expediency  of  the  sortie  from  Santiago  at  that  time. 
After  the  United  States  troops  had  been  successfully  landed  under  the 
protection  of  the  fleet  and  w^ere  carr^^ng  their  offensive  to  the  very  gates 
of  Santiago,  it  was  not  advisable  for  the  Spanish  fleet  to  leave  the  harborp 
thereby  permitting  the  hostile  fleet  to  enter,  which  must  eventually  have 
led  to  the  bombardment  of  the  invested  city  from  the  sea,  and  the  loss  of 
Santbgo. 

As  to  the  sortie  itself,  the  manner  in  which  it  was  effected  cannot  be 
called  anything  but  blundering. 

Such  an  attempt,  therefore,  could  have  been  undertaken  with  any 
prospect  of  success  only  at  night  and  would  have  been  practicable  even 
though  the  harbor  entrance  was  electrically  illuminated  by  the  Americans, 

The  naval  battle  of  Santiago  w^as  inadequately  prepared,  poorly  carried 
out  and — and  this  is  the  greatest  mistake — entirely  unnecessary  at  that 
time.  The  leadership  on  the  sea  in  all  the  encounters  of  this  war  was 
inadequate,  and  the  Spaniards  have  proved  again  what  they  had  shown 
at  Trafalgar  and  in  previous  battles,  that  they  knew  how  to  fight  and  to 
die  on  the  sea  but  not  how  to  win. 

The  cause  of  all  the  failures  of  the  Spanish  lay  above  all  in  the  im- 
proper strategic  distribution  of  the  naval  fighting  forces.  The  events  o! 
this  war  might  have  taken  a  very  different  turn  if  the  Spanish  fleet,  com- 
posed of  Cervera's  and  Camara's  squadrons,  both  well  equipped,  had 
operated  jointly  in  the  West  Indies- 

The  achievements  of  the  United  States  navy  in  this  war  deserve  no 
doubt  high  praise.  As  no  tactically  conducted  battle  occurred,  we  are 
not  in  a  position  to  express  an  opinion  on  the  nature  of  the  tactical  lead' 
ership  of  this  navy. 

The  rapidity  with  which  the  navy  was  equipped  and  reinforced,  all 
measures  subsequently  taken  for  the  blockade  of  Cuba,  the  energetic 
command  of  the  different  ships  in  various  minor  actions,  and^  finally;  in 
the  battle  of  Santiago,  arc  worthy  of  the  highest  recognition. 

Entirely  without  result  were  the  different  bombardments  of  coast  de- 
fenses»  as  for  instance  at  Porto  Rico  and  the  repeated  attacks  upon  the 
temporary  works  at  Santiago.  This  is  another  proof  of  the  fact  that  in 
contests  of  fleets  with  coast  defenses,  the  latter  are  at  a  great  advantage. 

An  enterprise  carried  out  with  unquestionable  valor  and  great  technical 
skill  was  the  sinking  of  the  Mcrrimac  in  the  entrance  of  Santiago  harbor, 

A  very  noteworthy  performance  was  the  fast  trip  of  the  battleship 
Oregon  from  California  through  Magellan  Strait  to  the  West  Indies, 
without  any  detriment  to  her  power  of  action. 

As  to  the  technical  conduct  of  battle  fleets  in  close  action,  the  last  w*ar 
Iss  not  contributed  any  more  lessons  ihan  the  other  two  w^ars  previously 
discussed.  Once  more,  as  in  the  battle  of  Yalu,  w*e  note  the  preponder- 
ant influence  of  guns  in  all  phases  of  battle,  which  justifies  the  opinion 
that  the  exclusive  effectiveness  of  this  weapon  may  result  in  the  future 
b  a  modification  of  battle  tactics.    Therefore  the  great  influence  of  this 
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weapon,  which  must  at  once  become  apparent  tn  battle^  may»  as  stated 
tn  the  tactical  part  of  this  work«  lead  to  the  condiict  of  battles  at  rtrf 
short  range,  that  is  to  say,  to  close  action,  and  hence  also  to  the  otUis- 
lion  of  the  remaining  weapon,  the  torpedo  and  the  ram. 

But  the  definite  :£o]ution  of  this  question  must  be  left  to  tise  kilvit. 
Wc  must  await  the  first  clash  l>etween  two  navies  oi  equal  strength  to 
ihow  the  relation  between  theory  and  practice.  But  until  then*  in  the 
absence  of  any  theoretic  treaUnent  of  this  subject,  we  will  adhere  td  die 
tactical  principles  and  rules  hereinbefore  laid  down. 

For  a  translation  of  these  extracts  we  are  indebted  to  the  Karal  Bnreia 
of  I nt exigence* — Army  and  Nat'y  Journal. 


MODERN  TRAINING  IN  SEAMANSHIP. 

J.  R.  Thursficld,  in  a  paper  read  before  the  United  Service  Institutioii, 
holds  that  the  advent  of  the  torpedo-boat  and  destroyer  for  tJte  tjaining 
of  navy  officers,  just  as  sails  were  becoming  extinct,  is  almost  provi- 
dential. This  is  in  line  with  the  opinion  we  have  heretofore  e^cpressed 
as  to  the  value  of  these  small  craft  as  a  means  of  giving  young  officers 
the  training  for  independent  command  which  they  cannot  get  on  a  huge 
battleship.  The  inevitable  tendency  of  such  constructions  is  to  destr^ 
the  individuality  to  which  the  greatest  successes  in  naval  war  are  due. 
Mr  Thursfield's  subject  was  the  training  of  seamen  and  he  drew  his 
conclusions  from  the  accepted  principles  that  a  seaman  is  one  who  has 
assimilated  the  sea  as  an  organic  part  of  his  experience,  and  is  as  familiar 
with  it  as  any  other  craftsman  with  the  materials  of  his  crafty  and  that  a 
gun's  crew  or  a  ship's  companyp  or  any  organized  aggregate  t>etween 
the  two,  is  an  organism  articulate*  coherent  and  instinct  with  the  sense 
of  common  action  and  comradeship.  These  two  elements  of  a  fighting 
seaman's  efficiency  were  his  subject^  and  he  described  the  sea  as  the  con* 
dition  common  to  both.  The  advent  of  sails  transferred  the  center  of 
naval  gravity  from  the  Mediterranean  to  the  Atlantic,  and  Mr.  Thurs- 
field  insisted  that  the  advent  of  steam  is  not  unlikely  to  transfer  it  to  the 
far  larger  and  more  distant  areas  of  the  Pacific  Ocean.  In  considering 
the  question  of  a  substitute  for  the  vanishing  discipline  of  masts  and 
sails  an  analogy  was  drawn  between  the  discipline  of  the  sailing  ship 
and  that  which  is  given  by  Greek  and  Latin—**  the  Humanities  *' — in  a 
liberal  education.  The  purpose  in  retaining  these  is  to  brace  the  mind, 
quicken  the  intelligence,  enlarge  the  sympathies,  and  stimulate  generally 
the  faculties  of  the  mind;  and  when  Greek  and  Latin  were  dead  lan- 
guages the  teachers  retained  them  for  their  purposes^  with  beneficial  results 
w^hich  none  can  gainsay.  In  the  opinion  of  Mr.  Thursfield,  the  essential 
qualities  of  self*reliance«  resource,  quickness  of  eye  and  steadiness  of 
nerve,  self-possession  and  steadfastness  in  danger  and  helpfulness  in  difii- 
culties,  cannot  be  gained  without  this  discipline  of  masts  and  sails.  A 
very  distinguished  ofiicer.  who  was  no  advocate  of  retaining  masts  and 
sails,  said  to  him,  '*  I  felt  myself  to  be  50  per  cent  more  worth  as  a  naval 
officer  after  two  years'  experience  of  that  training/'  In  a  very  livelj" 
discussion  which  followed  the  reading  of  the  paper.  Sir  Culme-Seymour 
said  that  in  his  own  experience  the  seaman  of  to-day  was  better  than  his 
predecessors,  w^hereas  if  the  arguments  of  the  school  of  masts  and  sails 
were  valid,  he  should  be  worse.    Tlie  crew  of  the  RamiUies.  the  smallest 
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men  physically  he  had  ever  commanded,  were,  in  discipline  and  sea* 
going  quaJities,  as  good  as  any  he  had  met;  and  he  asked  his  hearers  to 
carry  back  their  minds  to  the  Crimea,  and  say  whether  the  naval  brigade 
at  Ladysmith  was  not  in  every  way  as  good  as  the  brigade  in  the  old 
days.  He  looked  upon  the  disctjssion  as  the  last  dying  gasp  of  masts 
and  satis.  Taking  the  same  line,  Sir  N.  Bowden^Smith  contended  thai 
the  men  must  be  trained  in  the  ships  in  which  they  are  to  fight,  while 
Sir  John  Hopkins  expressed  the  opinion  that  as  good  men  could  be  got 
without  masts  and  sails  as  with  them.  All  of  these  officers  agreed,  how- 
ever; that  more  training  at  sea  was  required.  A  large  number  of  officers 
of  junior  grades,  commanders  and  lieutenants,  took  part  in  the  discus* 
sion,  and  all  of  them  advocated  the  old  system  of  traininjf^  All  of  the 
speakers  agreed  that  this  gave  just  the  qualities  required  in  seamen,  and 
that  the  present  system  for  training  British  seamen  is  a  failure.  The 
doubt  wa:^  as  to  whether  the  resuscitatiof^  of  a  training-ship  sqtiadron 
of  four-masted  vessels  would  remedy  tht  evil — American  ShipbmUder^ 
Aug.  9. 


A  BRAZILIAN  ESTIMATE  OF  ENGLISH  NAVAL 
EDUCATION. 

In  the  April  number  of  the  Ret'ista  Maritinuj  Brasiletra,  Vice- Admiral 
A  de  Jacequay,  of  the  Brazilian  navy^  appears  in  the  very  unusuaj  role 
of  a  foreign  apologist  for  the  educational  system  followed  in  the  British 
na%x  In  this  matter  of  naval  education,  England  carried  out  one  system; 
all  the  navies  of  Europe,  of  America,  of  the  world,  have  another  China, 
indeed,  established  some  years  ago  a  feeble,  liaH'hearted  imitation  of  our 
own  method,  but  when  the  navy  of  China  was  demolished  by  Japan,  her 
system  of  naval  training  necessarily  perished  also* 

The  distinguishing  feature  of  the  English  system  is  to  get  the  cadets 
to  sea  at  as  early  an  age  as  possible,  and  to  keep  them  there.  In  other 
navies  the  aim  is  in  general  to  complete  the  preparatory  training  in 
training-ships,  or  colleges,  by  means  of  a  course  covering  three  years, 
five  years*  or  even  a  longer  period  still,  and  to  turn  out  the  young  officers 
at  the  ^nd  ready  to  discharge  responsible  duties  at  sea. 

The  article  was  originaUy  published  in  the  Portuguese  language  by  the 
R^*i$ta  Maritinm  about  three  years  ago,  but  in  view  of  a  contemplated 
Tcorga nidation  of  the  Naval  School  of  Brazil  the  paper  was  reproduced  in 
French  last  month. 

The  attention  of  Admiral  de  Jacequay  had  been  attracted  to  a  statement 
made  by  M,  Jean  de  la  Poulaine  in  La  Marinf  M 1/1  fa  ire,  in  which  the 
writer  had  affirmed  that  of  all  the  naval  officers  of  Europe  and  America, 
the  worst  taught  in  every  respect  were  beyond  doubt  those  of  the  British 
natry. 

As  the  admiral  points  out,  the  French  writer's  concltisions  were  based 
upon  a  fallacyn  inasmuch  as  he  regarded  the  theoretical  training  of  the 
young  English  officer  as  completed  upon  his  leaving  the  Britannia, 
whereas  in  actual  fact  he  continues  his  course  of  study  in  seagoing  ships, 
and  does  not  pass  his  final  examination  until  some  four  or  five  years  later. 

The  Brazilian  officer,  however  goes  on  to  explain  that  he  has  no 
brief  to  uphold  the  professional  reputation  of  the  English  naval  officer 
in  particular,  but  takes  as  the  text  of  his  discourse  the  statement  made 
3B 
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by  the  French  critic  that  "  every  one  rectignizrs  to-day  that  the  officen 
to  whose  care  arc  committed  the  formidable  engines  of  war  known  m 
battleships  and  cruisers,  must  be  cnen  of  science  as  well  as  s^tmen/'  h 
this  statement  right,  he  asks,  or  is  it  wrong? 

Conceding  the  point  that  in  purely  scientific  matters  the  officers  of  tbe 
English  fleet  arc  worse  instructed  than  those  of  other  iia%nes.  Admiral  dc 
Jacequay  expresses  some  doubt  as  to  whether  this  hig:her  standard  oi 
theoretical  knowledg^e  can  be  acquired  without  the  sacrifice  of  a  portion 
of  the  practical  training  which  is  so  indispensable  to  the  formation  of  a 
perfect  seaman.  In  a  short  historical  retrospect  he  shows  that  both  in 
France  and  Spain  schools  of  higher  naval  education  were  establishtd 
many  years  before  such  institutions  were  contemplated  in  England, 
that  in  spile  of  this  the  English  sea  officers  in  the  old  wars  proved 
than  a  match  for  those  of  the  other  two  countries  combined.  And 
goes  on  to  observe  that  even  when  England  established  a  regular 
tional  system  of  her  own  she  so  far  maintained  her  old  trad i lions 
insist  that  a  sound  practical  training  should  stand  firsts  and  instruc^^ 
in  scientific  subjects  occupy  but  a  secondary  place.  In  which,  as  in 
many  other  thing^s^  the  impartial  observer  cannot  but  recoguiie  the 
sound  commonsense  of  the  English  nation. 

In  the  course  of  his  admirable  paper  the  admiral  deals  with  maiiy 
subjects  which  have  been  very  much  before  the  public  of  late.  He  has 
no  sympathy  with  the  theory  put  forward  in  some  quarters  that  the 
executive  officer  should  be  able  to  double  his  part  by  assuming  on  oeu- 
sion  the  functions  of  the  engineer.  Of  what  use,  he  asks^  would  tk 
most  advanced  technical  engineering  knowledge  be  to  the  commandjnf 
officer  who,  at  the  cnsis  of  an  action,  saw  his  vessel  paralysed  by  some 
injuty  to  the  machinery,  or  the  hydraulic  machinery  of  the  turret?  Are 
the  engineering  staff  to  run  to  their  captain  at  such  a  time  to  consult 
him  as  to  the  best  way  of  repairing  the  mischief?  There  were  specialists, 
he  continues,  even  amongst  the  supernatural  heroes  of  Homer.  He  wbo 
was  most  skilled  in  driving  the  chariot  was  not  the  most  estpert  in 
hurling  the  spear  or  in  drawing  the  bow*  The  system  which  aims  at  ll^* 
production  of  such  **  Utopian  hybrids  *'  could  only  have  the  result  <A 
supplying  a  bad  executive  officer  and  a  still  worse  engineer. 

The  general  results  of  the  two  systems,  the  French  with  its  high  scien- 
tific culture,  the  English  with  its  more  practical  training,  are  summed  up 
as  follows:  "  No  one  can  say  with  truth  that  the  French  ofBcers  v^ 
better  navigators  than  the  English »  that  in  the  naval  maneuvers  the 
French  squadrons  prove  superior  in  matters  of  strategy  and  tactics,  that 
the  discipline  and  training  of  the  sailors  in  general  are  better  in  the 
French  ships*  that  the  hydrographic  work  of  the  French  is  more  perlecl 
than  that  published  by  the  English  Admiralty,  which  is  made  use  ol  by 
other  navies  all  over  the  world.  In  administrative  capacity,  too,  th« 
higher  officers  of  the  English  na\^,  prove  themselves  to  be  in  no  wmy 
inferior  to  those  of  other  countries/' 

There  is  one  important  fact,  too  generally  left  out  of  account  by  those 
who  would  advocate  one  Procrustean  course  of  high  scientific  traimtig 
for  the  naval  officers,  that  but  a  small  percentage  of  the  candidates,  even 
when  entered  by  a  strict  competitive  examination,  have  either  the  natural 
taste  or  the  ability  which  would  enable  them  to  follow  such  a  course 
with  advantage.  It  follows,  as  is  pointed  out  by  the  admiral,  that  after 
a  few  years  at  sea,  in  a  majortty  of  instances,  the  bulk  of  the  learning 
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aeqtiired  in  the  preparatory  course  has  evaporated*  so  that  the  officer 
retains  littk  more  knowledge  than  one  who  has  passed  through  quite  an 
ordinary  course  of  nautical  instruction.  A  more  elementary  course, 
better  assimilated,  would,  he  thinks,  form  a  much  more  solid  basis  for 
the  knowledge  which  a  naval  o66cer  should  possess  than  a  great  mass 
of  subjects  which  only  those  of  more  than  ordinary  ability  are  able  to 
study  with  advantage.  In  the  old  BraziUan  Naval  Academy,  where  the 
course  was  but  of  three  years,  and  the  midshipmen  passed  out  at  the  age 
of  seventeen^  many^  in  spite  of  their  lower  scientific  attainments,  furnished 
striking  illustrations  of  the  naval  genius  of  their  country.  Whereas  at 
present  the  course  is  one  of  five  years,  so  that  the  officer  does  not  go  to 
sea  till  he  is  twenty-two  years  old,  an  age  which  is  much  too  advanced 
for  the  commencement  of  a  naval  career. 

It  would  be  a  great  mistake  to  assume*  as  is  too  often  the  case  with 
foreign  critics,  that  because  the  compulsory  final  examination  for  the 
rank  of  ficutenant  at  Greenwich  is  hxed  at  a  low  standard,  no  oppor- 
tunities  for  scientific  study  are  afforded  in  the  British  navy^  or  that  no 
encouragement  ts  given  to  such  officers  as  show  proficiency  m  such 
branches  of  learning.  For  the  first  part  of  that  examination  indeed  little 
more  knowledge  is  required  than  has  been  picked  up  at  Dartmouth  four 
years  earlier,  but  those  who  attain  a  certain  standard  in  the  compulsory 
portion  are  granted  an  additional  period  of  study,  and  should  they  gain 
a  first-class  certificate  in  the  examination  held  at  its  close  they  become 
entitled  to  the  very  great  prize  of  immediate  promotion  to  a  lieutenancy. 
Later  in  their  career,  too,  from  the  officers  thus  distinguishing  them- 
selves are  selected  the  lieutenants  who  are  to  become  specialists  for 
gunnery  or  torpedo  duties,  and  in  this  capacity  they  return  to  the  Royal 
Naval  College  for  a  further  course  of  nine  months'  theoretical  training. 
Such  specialists  again  receive  favorable  consideration  in  the  promotion 
lists  to  the  rank  of  commander,  so  that  already  our  admirals*  list  is  very 
largely  recruited  from  the  ranks  of  the  scientific  officers. 

The  distinguishing  feature,  therefore,  of  our  own  system,  as  compared 
with  that  followed  in  general  by  foreign  navies,  is  briefly  this,  that 
whereas  abroad  an  eflfort  is  made  to  compel  every  officer  to  become  a 
scientist,  in  England  we  afford  special  opportunities  to  those  only  who 
are  naturally  adapted  to  pursue  scientific  study  with  advantage,  employing 
the  remainder  in  practical  duties.  It  is  encouraging  to  find  that  such  a 
system  finds  favor  in  the  eyes  of  an  officer  in  the  position  of  the  Brazilian 
admiral. 

The  British  system  of  naval  education  has  survived  many  rude  assaults. 
Some  thirty  years  ago  a  very  strong  committee  reported  that  the  present 
method  of  study  at  sea  under  naval  instructors  was  a  faulty  one  and 
should  be  discontinued.  About  fifteen  years  ago  the  late  Lord  Dalhousie, 
himself  a  winner  of  the  Beaufort  Testimonial  as  the  best  sub-lieutenant 
of  his  year,  denounced  it  to  his  brother  peers  in  the  Upper  House.  In 
spite  of  these  shocks  it  is  still  carried  on  upon  the  old  lines,  and  as  there 
are  at  present  no  signs  of  deterioration  in  the  quality  of  the  naval  officers 
which  it  turns  out,  it  will  probably  continue  for  some  time  longer. — 
Uniitd  Service  Gazette, 


THE  ELECTRICAL  EQUIPMENT  OF  SHIPS  OF  WAR. 

It  is  nearly  a  quarter  of  a  century  since  the  first  electric  projector  was 
stalled  on  a  British  ship  of  war,  and  yet,  so  slow  is  mechanical  and 
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scicfittfic  progress  even  in  this  rapid  ^gc,  it  Is  still  doubtful  what  desi 
of  projector  is  the  best  to  adopt  for  naval  purposes.  In  regard  to  all 
other  departments  of  a  vessel  in  which  electricity  might  possibly  play  i 
part^  with  the  ejiceptions  of  incandescent  ligrhttng  and  the  working  of 
ventitating  fans,  there  is  even  more  uncertainty  in  the  minds  o!  navil 
officers  and  constructors.  Experiments  are  being  tried  in  a  leniativc 
fashion  in  our  own  and  other  navies,  particularly  in  the  latter:  bui  elec- 
trical engineers  itnd  it  very  uphill  work  to  impart  their  own  cnthusiaHD 
to  those  who  have  to  use  the  apparatus  they  design.  The  attitude  of  the 
naval  officer  is  very  easy  to  understand.  The  honor  of  his  Aag  and  bis 
own  life  are  staked  on  the  mechanical  appliances  by  which  the  ship  and 
armament  are  handled,  and  consequently  every  change  involves  grave 
responsibility.  The  apparatus  already  in  use  is  accepted,  w^ith  all  iti 
defects  and  limitations,  as  part  of  an  established  order  of  things,  the  use 
of  which  carries  no  blame  to  any  onc^  even  if  it  sometimes  fails  to  do 
what  is  expected  of  it.  In  the  naval  battles  of  the  future  breakdowns  OJ 
machinery  will  be  plentiful  enough*  due  in  part  to  the  htgh*pressure  it 
which  it  will  be  worked,  but  more  often  to  its  improper  handling  in  the 
great  excitement  of  the  moment,  and  sometimes  breakdown  will  entail 
defeat*  A  scapegoat  will  then  have  to  be  found,  and  the  officer  wlio 
recommended  the  adoption  of  the  device  which  failed  will  run  an  unpteas* 
ant  risk  of  filling  the  position.  It  is  no  wonder  that  such  men  display  a 
very  conservative  attitude  when  called  upon  to  endorse  the  latest  creation 
of  the  electrical  engineer. 

The  immense  difference  between  the  conditions  of  peace  and  war  was 
brought  out  recently  in  the  discussion  before  the  Institution  of  Electrical 
Engineers  of  a  paper  on  "  The  Electrical  Equipment  of  Ships  of  War/' 
by  Mr  C,  E.  Grove,  the  electrical  engineer  to  the  Thames  Shipbuilding 
and  Engineering  Company*  Limited.  The  author  described  the  hand- 
regulated  lamp  of  the  British  Admiralty,  and  also  the  mot or-cont rolled 
lamp  used  by  some  foreign  nations.  Mr.  R.  E.  Crompton  took  this  p&^ 
of  the  subject  as  the  text  of  a  severe  lecture  which  he  administered  to 
the  Admiralty  on  their  want  of  enterprise,  and  their  inability  to  appre- 
ciate the  improvements  which  scientific  men  placed  at  their  service,  uolil 
they  were  obliged  to  do  so  in  consequence  of  the  action  of  other  poweri. 
There  is,  of  course,  an  immense  amount  of  truth  in  what  he  said,  and  the 
point  cannot  be  urged  too  often  or  too  strenuously.  At  the  same  time  it 
was  shown  that  there  are  two  sides  to  such  a  question,  when  a  gentleman 
from  Whitehall  read  from  a  report  of  the  operations  in  the  Spanish- 
American  War,  that  it  was  found  much  more  convenient  to  direct  the 
projectors  by  hand,  instead  of  by  the  automatic  apparatus,  as  then  the 
beam  could  be  kept  more  steadily  on  the  object  under  observation.  It 
must  be  remembered  that  in  the  naval  operations  at  Cuba  the  shoottng 
was  all  one  side,  at  least  as  far  as  results  went,  and  thai  the  nerves  of 
the  .American  officers  were  not  shaken  by  the  bursting  of  shells  all 
around  them.  Under  more  even  conditions  of  combat  it  will  need  > 
stout  heart  to  stand  beside  such  a  tempting  target  as  a  projector,  in  spite 
of  the  tradition  that  it  is  hard  to  hit. 

In  the  matter  of  communication,  again,  the  means  which  act  well  when 
all  is  quiet,  fail  entirely  in  the  din  of  battle.  Our  vessels  are  fitted  with 
voice  tubes,  2  inches  in  diameter;  but  when  the  guns  are  being  fired*  and. 
indeed,  with  less  violent  noises  than  are  produced  by  artillery,  messages 
cannot  be  received  by  them.     Loud-speaking  telephones  are  also  being 
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tried  in  our  own  and  several  other  navies;  but  it  is  reported  that  in  the 
battle  of  Santiago  the  Americans  found  these  to  be  inaudible.  As  o^r 
ships  are  equipped  at  present^  there  is  the  certainty  that  messengers  will 
have  to  be  largely  employed  to  transmit  orders  during  an  engagement. 
The  position  of  a  captain  withm  a  conning-towtr  will  then  become  very 
diificultr  for  until  He  finds  his  orders  being  executed,  he  will  never  be  cer- 
tain that  the  messenger  has  not  been  klHed  before  he  could  deliver  them. 
Mr,  Grove  suggests  the  use  of  a  system  of  printing  telegraphsp  some- 
thiag  after  the  pattern  used  by  the  Exchange  Telegraph  Company,  print* 
iog  in  ordinary  letters,  as  the  best  method  of  communicating  orders.  As 
20  to  30  words  can  be  transmitted  per  minute,  and  as  in  addition  many 
orders  can  be  coded  or  abbreviated,  this  would  furnish  a  safe  and  fairly 
expeditious  means  of  distributing  orders,  although  it  is  to  be  doubted 
whetbcr  it  would  always  keep  pace  with  the  captain's  requirements. 

Means  for  working  projectors  and  for  conveying  intelligence  in  a  ship 
are,  however,  matters  of  minor  interest  to  the  electrical  engineer*  The 
subject  which  attracts  him  is  the  distribution  of  power  to  various  parts 
of  the  vessel,  and  he  looks  forward  to  the  time  when  the  energy  required 
for  the  whole  of  the  very  numerous  machines  will  be  supplied  by  the 
dynamos,  A  first-class  battleship  carries  nearly  100  sets  of  machinery 
of  various  kinds,  and  a  first-class  cruiser  50  to  70  sets.  With  the  excep- 
tion of  the  guns,  all  were  formerly  worked  by  steam,  and  most  of  them 
are  still  so  worked:  although  in  all  new  ships  the  electric  motor  is 
finding  extended  application.  The  most  advanced  example  in  this  respect 
is  the  United  States  battleship  Kearsarge.  just  completed,  w^hich 
carries  55  motors^  and  a  generating  plant  of  350  kilowatts  capacity. 
If  this  proves  a  success,  it  should  gri^e  a  great  stimulus  to  electric  driv- 
ing on  board  ship,  and  bring  forward  for  decision  the  question  whether 
electricity  shall  not  be  used  in  all  positions  where  it  is  possible.  No  one 
would  attempt  to  argue  that  steam  and  hydraulic  power  do  not  servx  their 
present  purposes  in  the  auxiliary  machinery  oi  a  ship  of  war,  extremely 
well  Indeed,  one  may  go  further  and  state  positively  that  electric  motors 
will  neither  raise  the  boats  and  anchors  nor  rotate  the  hoists  more  satis- 
factorily than  IS  done  at  present.  But  it  by  no  means  follows  on 
that  account  that  the  present  engines  and  rams  will  not  be  superseded 
in  the  near  future.  They  are  likely  to  sharp  the  experience  of  the  tank 
boiler.  That  was  a  most  reliable  apparatus  when  fairly  used,  and  had  a 
dozen  merits  which  do  not  pertain  to  the  water -tube  boiler  Yet  it  has 
been  superseded  in  all  the  navies  of  the  world,  not  because  it  was  un- 
reliable, but  because  a  ship  is  an  engine  of  war,  and  must  be  judged  as 
ft  whole.  Speaking  generally,  no  part  of  a  ship  is  what  its  designer  would 
desire  if  he  had  a  free  hand.  The  armor  is  not  thick  enough,  the  guns 
arc  not  powerful  enough,  the  ammunition  supply  is  scanty,  the  speed  is 
too  low,  and  the  coal  supply  insufficient.  In  every  particular  the  authori- 
ties have  to  content  themselves  with  something  far  short  of  perfection, 
for  the  simple  reason  that  the  ship  would  not  float  if  they  put  into  it  all 
the  arms  and  appliances  which  they  would  like  to  sec  there.  It  is  just 
this  consideration  which,  sooner  or  later,  will  lead  to  the  use  of  electric 
motors  in  aJl  the  auxiliary  machinery  of  a  ship.  Their  employment  will 
lave  weight,  and  the  displacement  thus  rendered  available  can  be  applied 
10  either  purposes. 

Electric  motors  are  not  lighter  than  steam  engines  of  corresponding 
Jiower;   Indeed,  when  the  generators  and  their  engines  are  taken  into 
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coQsi deration  ifeejr  are  distinctly  heavier.  But  they  use  far  less  c&al  thut 
do  the  small  engines  they  replace^  and  the  saving  they  effect  amounts  to 
a  large  weight  in  a  nreeki  Mr.  Grove  calculates  that  the  total  motor 
capacity  required  on  a  battleship  would  be  1883  electrical  horse-poiro', 
including  dttplicates,  or  13S5  horse-power,  exdttding  duplicates.  It  is 
impossible  to  conceive  that  all  this  could  be  operative  at  the  same 
moment,  even  in  action.  Mr.  Grove,  therefore,  puts  the  maximum  de* 
mand  at  a  given  instant,  including  50  kilowatts  for  lighting  the  ship  an^ 
working  the  search! i^ts,  at  600  kilowatts.  He  would  provide  800  kilo* 
watts  in  generators  and  their  engines,  and  these  with  steam  and  exhaust 
cotinection  would  weigh  about  So  tons.  The  weight  of  the  motors  would 
be  about  that  of  the  engines  they  displaced^  if  the  saving  that  would  be 
effected  by  the  substitution  of  electrical  machinery  for  hydraulic  appli- 
ances for  gun  working  be  reckoned  in.  Against  the  weight  of  thr 
generators  and  their  engines  is  to  be  placed  that  of  the  main  hydratik 
equipment  of  about  25  tons  which  w^ould  be  saved.  There  would  also  N 
a  slight  saving  in  the  weight  of  the  distributing  cables  and  switchboards 
as  compared  with  the  auxiliary  steam  and  exhaust  pipes  now  used. 
Approximately  55  tons  of  additional  weight  would  have  to  be  carried, 
and  this  can  only  be  economically  done  if  a  proportionate  saving  in  coal 
can  be  effected* 

It  is  very  difficult  to  say  what  amount  of  coal  is  used  by  the  auxtliai} 
machinery  on  board  ship,  but  undoubtedly  it  is  very  great,  the  condtttsi* 
tion  in  the  steam  pipes  alone  accounting  for  a  great  amount  of  fuel.  Sif 
John  Dufston»  in  his  paper  on  the  trials  of  the  Diadem  (see  Enginfirini 
voL  Ixv,  p.  444,  April  8,  1898),  stated  that  to  run  one  main  feed  pnrop. 
one  blownng  engine,  one  auxiliarj^  circulator,  one  electric-light  eogiott 
and  two  distillery  pumps  consumed  coal  at  the  rate  of  61 1  tons  per  day. 
when  two  extreme  forward  boilers  were  nsed^  or  3,88  tons  when  tiro 
extreme  after  boilers  were  employed.  The  same  machines,  with  the 
addition  of  two  evaporators,  working  compound,  consumed  8.8  tons  of 
coal  per  day  when  supplied  by  the  forward  boilers,  and  7.09  tons  when 
supplied  by  the  after  boilers.  That  is  the  length  of  steam  pipe  bet^i^een 
the  forward  and  after  boilers  accounted  for  2.12  tons  of  coal  per  day  in 
the  first  trial,  and  for  i  Jt  tons  in  the  second.  What  the  loss  is  whesi 
really  long  lengths  oT  steam  pipe  to  the  forward  and  after  capstans,  and 
to  the  steering  gear,  are  in  operation  has  never  been  determined  as  fa^ 
as  we  know,  but  evidently  it  must  amount  to  several  tons  of  coal  per  day. 
Again,  it  has  been  found  that  in  the  Japanese  ironclad  Shikishima  it 
takes  from  ^li  to  5  tons  of  coal  to  run  for  f8  hours  a  day  an  engioe  of 
65  indicated  horse -power  situated  160  feet  away  from  the  boiler,  the  total 
range  of  steam  pipe  connected  being  500  feet  to  600  feet.  This  works  out 
to  from  7  lbs,  to  10  lbs,  of  coal  per  indicated  horse-power,  of  which  nior« 
than  half  must  have  been  used  in  keeping  the  pipes  warm. 

The  consideration  of  such  figures  as  these,  somewhat  rough  though 
they  may  be,  endorses  the  belief  that  the  auxiliary  machinery  of  a  battle- 
ship, steaming  at  one-fifth  power,  accounts  for  about  onc*fourth  of  the 
coal  consumed,  s^y  20  tons  a  day.  Sir  John  Durston,  in  his  paper  before 
the  institution  of  Naval  Architects  (see  Engineermg,  March  31,  1899),  put 
the  figure  at  22  per  cent  when  the  main  engines  were  giving  3600  horse- 
power, and  this  was  on  a  trial  in  which  everything  was  working  at  its 
best.  It  seems,  therefore,  reasonable  to  hope  that  something  like  10  tons 
of  coal  might  be  saved  every  day  a  ship  was  at  sea  if  all  the  auxiliary 
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tn^cbiiiery  could  be  driven  elertrically.  Thus,  by  addmg  S5  tons  of  ma- 
chinery 10  the  ship,  the  coal  consumption  would  be  reduced  lo  tons  a 
day,  or  about  12  per  cent  at  economicat  speeds.  In  other  words,  some 
200  tons  of  displacement  would  be  rendered  available  for  other  purposes, 
such  as  increased  speed,  greater  radius  of  action,  heavier  armament,  or 
til i eke r  armor. 

The  time  is  not  yet  ripe  for  such  a  radical  change  in  the  equipment  of 
oiir  ships  of  war;  but  there  is  no  doubt  that  the  change  will  come  in  the 
near  future.  It  is,  however,  one  of  those  alterations  of  which  the  great 
benefit  cannot  be  reaped  until  it  is  adopted  entirely.  It  is  only  when  a 
dean  sweep  is  made  of  long  steam  pipes,  and  a  properly  designed  dynamo- 
room,  second  in  importance  only  to  the  main  eng:mc-rooms,  is  provided 
for  in  the  original  design,  that  full  economy  will  be  attained.  The  greatest 
obstacle  to  progress  at  present  is  the  steering  engine.  It  h  a  very  bad 
sleam  eater,  and  we  are  not  yei  in  sight  of  a  satisfactory  plan  ol  operating 
it  by  electricity.  The  regulation  has  to  be  so  minute  and  so  absolute,  and 
withal  capable  of  being  effected  from  so  many  parts  of  the  ship,  that  the 
problem  bristles  with  difficulties.  Again,  the  subject  of  gun-training  by 
electricity  is  far  from  simple.  M.  Canet  has  attained  a  considerable  de- 
gree of  success,  but  to  do  that  he  had  first  to  carefully  balance  his  turrets 
so  that  they  moved  with  far  less  than  the  accustomed  efforts.  He  was 
fortunate  that  he  could  do  this,  because  he  occupied  an  important  position 
in  the  company  which  constructed  the  guns*  Most  inventors  would  find 
that  the  interests  of  the  firms  supplying  the  artillery  did  not  he  in  the 
direction  of  introducing  refinements  to  eliminate  friction.  Nevertheless, 
in  spite  of  difficulties  of  many  kinds,  substantial  progress  is  being  made, 
and  each  year  sees  electricity  playing  a  more  important  part  on  ships  of 
war.  But,  just  as  it  is  rapidly  displacing  line  shafting  and  belts  on  shore, 
so  it  is  destined  to  take  the  place  of  long  steam  pipes  and  hydrauUc 
mains  on  naval  vessels,  until  some  day  naval  engineers  and  officers  will 
wonder  how  they  endured  the  heat  and  mess  of  the  present  system,  while 
constructors  will  thankfully  accept  the  displacement  thus  rendered  avail- 
able for  other  purposes. — Engineering,  May  ir,  1900. 

^■fl  correspondent  of  the  Electrical  World  an4  Bnginfer  writes  to  that 

Hpnial  as  follows: 

^■When  Signor  Marconi  was  in  the  United  States  last  fall  he  had  the 
opportunity  of  testing  his  wireless  telegraphy  at  the  yacht  races  for  the 
America  cup,  and  the  success  obtained  then  in  times  of  peace  induced 
him  to  remark.  "  Vd  like  to  try  the  system  in  a  wan"  His  second  visit 
to  this  country  now  comes  after  an  interval  of  six  months  of  severe 
fighting  in  South  Africa,  where  his  system  of  wireless  telegraphy  has 
been  in  use  on  land  and  sea.  The  test  in  time  of  w^ar  has  proved  even 
more  interesting  and  important  than  in  the  international  yacht  races  off 
Sandy  Hook. 

Signor  Marconi  did  not  go  to  South  Africa  personally,  but  several  of 
hb  assistants  went  there  with  several  outfits  of  wireless  telegraphy,  and 
ihcy  operated  in  conjunction  with  the  fleet  patrolling  the  coast.  They 
confined  their  attention  exclusively  to  sending  messages  between  the 
several  warships  and  between  the  fleet  and  the  shore.     At  Delagoa  Bay 
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the  Britisb  admiral  sent  messages  a  distance  of  8a  miles  to  the  fleet  i 
share.  The  British  battleship  Hannibal  also  sent  and  received  messages 
to  and  from  the  battleship  Jupiter,  when  under  way,  over  a  distance  of  32 
miles.  One  message  was  sent  lOo  miles,  the  greatest  distance  succcsi- 
fulJy  covered* 

While  there  were  none  of  his  assistants  with  the  land  forces  in  South 
Africa^  his  system  of  telegraphy  was  used  by  Lord  Roberts  and  a  modi- 
fication of  it  by  General  Baden-Powell.  Generals  Whiter  Buller  and 
other  English  officers  did  not  lake  kindly  to  the  new  invention,  ^ni  in- 
stead of  using  the  instruments  sent  to  them  for  all  they  were  worth,  they 
relied  upon  the  old-time  heliograph.  It  was  this  prejudice  a^inst  the 
new  invention  that  kept  wireless  telegraphy  so  much  in  the  background 
during  the  early  stages  of  the  campaign,  and  it  is  possible  that  it  would 
have  received  scant  notice  in  the  South  African  compaign  had  not  Lor4 
Roberts  assumed  command.  He  was  not  a  kind  to  keep  anything  thit 
would  ser\'e  his  purpose  tn  the  background  simply  because  it  had  nerer 
been  tested  in  the  past.  Upon  assuming  command  in  South  Africa  be 
summoned  a  body  of  wireless  telegraphers  and  kept  them  in  his  camp  til 
through  the  struggle.  These  experts  kept  him  in  touch  with  the  vafiotjs 
units  of  his  enormous  army,  and  some  of  the  messages  were  sent  overland 
a  distance  of  60  miles.  There  arc  ten  sets  of  instruments  in  Lord  Roberts' 
army,  and  these  have  been  developed  successfully.  All  scientific  queshoni 
and  experiments  made  by  a  rapidly  moving  army  are  of  necessity  scantily 
reported  by  a  commander  in  the  field,  and  the  accounts  of  the  tests  with 
the  wireless  telegraphy  are  still  quite  vague. 

One  important  improvs^ment  in  the  system  in  war  times   was  made 
through  the  co-operation  of  the  hero  of  Mafeking,    The  difficulty  of  send- 
ing messages  any  great  distance  in  a  mountainous  country  like  South  Africa 
was  overcome  by  the  invention  of  a  system  of  kites  by  Badcn-Powcll    In 
order  to  make  wireless  telegraphy  successful  it  is  necessary  to  raise  the 
wire  attached  to  the  instrument  to  a  considerable  distance  in  the  air. 
Thus  to  telegraph  60  miles  the  elevation  of  the  wire  should  be  at  least 
100  feet  above  the  surface.     It  was  often  impossible  to  iind  any  way  to 
secure  this  altitude  for  the  wires,  but  by  using  the  kites  the  problem  was 
easily  solved.     Kites  of  the  Baden- Powell  type  consequently  became  b- 
separably  associated  with  the  wireless  telegraphy  in  South  Africa,  and 
it  was  by  this  means  that  messages  were  sent  a  distance  of  60  mites. 

Signor  Marconi  expressed  himself  satisfied  w^lth  the  experiments  made 
in  the  war,  and  so  far  as  the  reports  have  been  received,  they  arc  nearly 
all  favorable  in  their  results.  Both  the  British  and  Italian  navies  have 
adopted  his  system,  and  others  are  experimenting  with  it  (or  the  purpose 
of  using  it  should  it  prove  satisfactor>%  including  the  United  States  navy. 
In  the  meantime  some  of  the  big  transatlantic  steamship  companies  arc 
using  the  system,  and  one  of  the  inducements  offered  their  patrons  is  of 
communicating  with  friends  on  shore  long  before  the  steamers  reach  port. 
Several  hours  are  saved  in  this  way  on  both  sides  of  the  Atlantic  in 
receiving  the  latest  news  of  the  day  which  may  have  transpired  on  two 
continents  while  the  passengers  were  on  the  sea. —  Tht  iron  Age,  Aug. 
23 1  1900. 
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The  operations  now  going  on  in  South  Africa  have  probably  brought 
home  to  most  of  us,  more  forcibly  than  was  ever  the  case  before^  the 
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insmense  importance  of  that  system  which,  having  its  center  in  England^ 
embraces  the  whole  globe  in  a  vast  network  oE  ocean  cables.  The  troops 
«rc  acting  at  a  distance  of  6000  miles  from  our  shores.  yet»  day  by  day* 
when  there  is  no  intervention  of  the  censorship,  we  are  kept  irtformed 
of  the  proceedings  with  almost  as  much  ease  and  minuteness  as  if  the 
operations  w^ere  taking  place  in  the  Long  Valley  at  Aldershot,  So  that 
it  may  fairly  he  regarded  as  a  matter  of  self-congratulation  that  this  great 
undertaking  was  established  by  English  enterprise,  that  the  necessary 
funds  were  provided  by  English  capital,  and  th;it  the  whole  system  is 
practicaliy  under  the  control  of  the  Englishment  government. 

The  cables,  indeed,  are  in  no  sense  government  property,  except  that 
in  certain  cases,  where  the  value  is  clearly  more  strategic  than  com- 
mercial, a  certain  subvention  is  made  from  the  public  funds.  But  m 
granting  the  concessions  which  permitted  the  construction  of  the  several 
cables.  Parliament  has  so  fettered  the  action  of  the  companies  by  salutary 
restrictions  that  the  cables  at  periods  of  crisis  are  as  much  at  the  disposal 
of  the  government  as  if  they  had  been  paid  for  in  the  first  instance  out  of 
the  public  purse.  It  is  provided,  for  instance,  that  government  messages 
shonld  have  precedence  over  those  of  the  general  public  j  that  no  employee 
of  foreign  nationality  should  be  allowed  upon  the  staffs  that  in  time  of 
war  the  government  should  be  at  liberty  to  substitute  its  own  people  for 
the  regular  staff,  and  so  forth. 

The  pecuniary  benefits  resulting  from  a  commercial  monopoly  such  as 
this  arc  sufficiently  obvious.  As  has  been  well  said  by  a  foreign  critic, 
by  means  of  her  cables  England  renders  all  other  nations  tributary  to 
her.  And  the  political  advantages  are  not  leas  marked  than  the  com- 
mercial, for  the  possession  of  the  cables  aflfords  the  opportunity  of 
acquiring  early  and  exclusive  information  of  events  happening  all  over 
the  world,  information  which  now  and  again  may  be  of  the  highest  value. 

But  if  the  control  of  the  world's  ocean  cables  is  an  important  matter 

in  time  of  peace,  its  significance  is  increased  tenfold  in  case  of  war,  and 

more  particularly  in  the  case  of  a  naval  war,  and  this  fact  is  becoming 

very  generally  recognized.     Not  long  since  the  American  Boston  Ghbg 

made  the  following  remarks  upon  the  subject:  *'  Of  all  the  lessons  that 

the    United   States  ought   to   be  learning  from   the   Transvaal   war,   the 

chiefest  is  that  any  nation  aspiring  to  be  a  first-class  sea  power  in  the 

coming  twentieth  century  must  control  the  submarine  cables  as  well  a3 

the  fleets.     Why  does  Britain  rule  the  waves  to*day?    Is  it  alone  because 

she   owns  the  biggest  fleets,  or  is  it  because,  owning  the  bulk  of  the 

submarine  cables  of  the  world,  it  makes  every  British  battleship  w*orth 

HvCr  ships  of  the  enemy  who  is  destitute  of  them?    The  power  that  is  to 

rule  the  waves  must  rule  the  cables.     If  England  is  master  of  the  seas  it 

is  largely  because  of  her  great  silent  empire  under  the  seas," 

In  any  naval  plan  of  campaign  directed  against  this  country,  some 
scheme  for  cutting  the  more  important  cables  must  necessarily  find  a 
t>lace.  In  a  work  published  in  France  under  the  title  of  *'  La  Guerre 
Navale  avec  VAugleterrc,*'  which  was  recently  discussed  in  these  columns, 
the  author  considered  that  with  the  aid  of  ships  furnished  with  the  neces^ 
sary  special  appliances  for  cable-raising}  the  operation,  though  one  of 
some  delicacy,  w*ould  not  be  very  difficult,  A  German  officer,  Major 
Otto  Wachs»  who  has  also  been  writing  at  some  length  upon  the  same 
subject,  and  whose  paper,  translated  by  a  young  French  naval  officer^  wa> 
published  in  a  recent  number  of  the  Rrt'Uf  Maritinte,  takes  a  less  opti* 
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mUtk  view  of  the  subject.  Major  Wachs  is  oi  opinion  tha^t  akfaoa^ 
the  Intemational  Conference  of  iSSi.  which  fixed  the  inviolability  of  the 
cables  in  peace  time,  permits  them  to  be  cut  in  ttme  of  war,  the  task  oi 
raising  and  cutting  the  cables  would  be  found  a  somewhat  difficult  one  ra 
practice,  partly  on  account  of  the  motion  of  the  $ca*  and  partly  becaoie 
operations  would  be  forbidden  by  international  law  in  the  neighborhood 
of  a  neutral  coast.  For  the  difficulty  both  of  finding  and  of  rai^ing^  the 
cable  would  be  obviously  very  greatly  increased  by  the  additional  dcptli 
of  water  in  the  open  sea.  Some  of  the  major's  con cln ding  remarlci  irr 
perhaps  worthy  of  reproduction.  **  It  seems  a  remarkable  exajnple  of 
the  irony  of  fate/*  he  writes,  *'  that  thjs  England — at  whose  feeblencsi 
everyone  makes  merry^ — ^has  succeeded,  not  as  the  re  suit  of  a  happy  stroke 
of  luck,  but  as  the  merited  reward  of  a  great  work  peacefully  accom- 
plished, in  encircling  the  world  by  means  of  her  cables,  and  making  the 
entire  globe  her  tributary,  for  not  only  does  she  throw  every  obstacle  in 
the  way  of  other  nations  who  attempt  any  great  enterprise*  poIiticaJ  or 
commercial^  but  contrives  to  make  them  pay  the  interest  of  the  capital 
embarked  in  submarine  cables,  while  she  has  created  at  their  expense  9Si 
admirable  instrument  of  power  in  the  event  of  international  complica- 
tions destined  to  find  a  solution  in  war.  If  we  listen  with  a  smile  to  the 
story  of  their  desperate  efforts  to  maintain  supremacy,  by  building  a 
fleet  of  the  first  class,  made  up  of  superb  vessels,  for  which  they  have 
neither  officers  of  experience,  engineers,  or  sailors,  one  cannot  refuse 
one's  admiration  to  this  gigantic  work,  which  consists  in  establishing 
submarine  cables,  for  transmitting  from  distant  stations,  thanks  to  such 
centers  as  Malta,  the  Azores,  Bermuda  or  Seychelles,  to  headquarters  in 
London,  swift  messages,  comniercial,  military  or  maritime,  which  arc 
only  communicated  later  to  other  powers  interested.'* 

It  may  be  remarked  in  passing  that  the  taunt  here  levelled  at  us  that  in 
the  development  of  our  fieet  the  personnel  has  failed  to  keep  pace  with 
the  materiel,  has  some  basts  of  fact.  We  have,  indeed,  provided  ourselves 
with  a  number  of  the  most  up-to-date  powerful  vessels,  while  sttll  lacking 
an  adequate  supply  of  crews  to  man  or  of  officers  to  command  them. 

Such  a  state  of  things,  unsatisfactory  and  anomalous  as  it  appears,  is  to 
some  extent  unavoidable,  since,  while  it  is  possible  by  working  over- 
time in  the  government  yards,  and  by  putting  pressure  on  the  private 
contractors,  to  turn  out  new  battleships  and  cruisers  in  what  is  a  relatively 
short  period  of  time,  the  training  of  the  sailors,  and  still  more  so  of  the 
officers,  must  always  be  a  tnatter  of  several  years.  As  was  said  by 
Admiral  von  Tirpitz  the  other  day  during  the  debate  on  the  new  navy 
budget  in  the  German  Reichstag,  *'  We  cannot  conjure  up  ofBcers  and 
seamen  for  the  additional  ships  by  a  stamp  of  the  foot,"  The  entries  of 
officers,  both  of  the  executive  and  engineer  classes,  ha\'e  been  largely 
augmented  of  late  years,  and  we  are  already  beginning  to  reap  the  ad- 
vantage of  this  policy,  while  the  number  of  seamen  Is  also  each  year 
becoming  more  nearly  adequate  to  the  increased  needs  of  the  fleet 
Meanwhile,  in  the  practical  tnonopoly  of  the  world*s  cable  system,  this 
country  possesses  an  asset  which  is  admitted  on  all  sides  to  be  of  the 
very  greatest  value.  It  rests  with  the  authorities,  and  more  particularly 
with  the  department  specially  charged  with  the  supervision  of  all  matter* 
relating  to  the  ocean  cables,  to  see  that  no  precaution  is  omitted  which 
would  ensure  their  integrity  and  efficiency  in  the  unfortunate  event  of 
the  outbreak  of  a  naval  war. — Umted  Service  Ga^fiU. 
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There  are  at  Woolwich  just  now  two  Els  wick  guns  which  may  prove 
Jitable  m  the  inquiry  that  is  to  be  conducted  on  the  cordite  queatioUp 
lese  guns  were  purchased  since  the  war  began,  and  are  not  of  the  service 
being  6-inch  guns   of  SO  calibers   length*  with   enlarged   powder 
bambers  of  cun'ed  form  approaching  ihe  oval  in  longitudinal  section. 
tiey  differ  also  from  service  guns  in  their  obturation.    In  the  Weling  or 
Hckers  system  the  pad  presses  against  a  conical  bearing.    This  no  doubt 
facilitates  forcing  a  pad  tight  with  pressure  behind  it,  but  at  the  moment 
of  firing,  when  there  is  a  tremendous  pressure  in  the  opposite  direction 
that   is  backwards  against  the   front  of  the   breech*plug,  any  yield  has 
the  disadvantage  of  bringing  the  plug  into  a  larger  part  of  the   cone 
where  it  has  play  round  it.    These  two  guns  have  the  bearings  for  the 
pad  in  one  case  cylindrical,  and  in  the  other  partly  so.    This,  however, 
is  a  question  to  be  considered  on  its  own  meritSj  and  does  not  touch 
the  main  point  which  we  have  in  view;   namely,  the  powder  question^ 
One  of  these  guns  has  been  used  for  experimental  firing,  and  has  shown 
much  less  corrosion  than  is  usual  for  the  number  of  rounds  fired.    The 
increase  of  length  naturally  gives  an  advantage,  our  longest  service  pat* 
tern  being  only  45  calibers  in  length;  the  enlarged  chamber,  however,  is 
of  greater  importance.    We  believe  that  a  muzzle  velocity  with  a  loo-lb. 
projectile  of  2500  foot-seconds,  has  been  attained  with  a  pressure  of  some- 
thing like  12  tons  with  cordite.     On  the  other  hand,  an  enlarged  chamber 
gives  room  for  a  milder  explosive  requiring  a  greater  volume.     An  en- 
larged chamber  is  a  device  that  ought  specially  to  be  available  for  us, 
because  our  wire-bound  guns  have  great   tangential  strength,  of  which 
we  have  hitherto  failed  10  get  the  full  benefit. — Thi  Engineer,  June  22, 

^H  We  print  elsewhere  a  letter  signed  **  X."  We  wish  that  we  could 
^fpve  the  name  of  the  correspondent^  for  it  is  one  that  would  carry  great 
^^Srcight.  However,  it  is  of  the  less  consequence  because  we  write  chiefly 
for  those  who  can  judge — ^at  all  events,  to  some  extent — of  the  value  of 
opinions  and  statements  without  requiring  to  know  the  names  of  the 
writers.  There  is  hardly  a  more  important  question  connected  with  war 
material  than  the  action  of  shells  containing  explosives  fired  against 
ships.  Such  are  the  possibilities  o£  shell  fire,  that  it  may  be  said  the 
liability  to  sudden  destruction  from  well-delivered  shells  has  existed  as  an 
element  in  nava!  warfare  since  the  days  of  Sinope,  Santiago  brought  this 
prominently  forward  again.  In  fact,  it  appeared  as  if  ships  containing 
wood  which  shells  could  reach  would  quickly  share  the  same  fate  as  the 
Spanish  cruisers.  That  is  to  say,  that  they  would  take  fire  and  burn 
with  a  fury  that  very  probably  could  not  be  grappled  with  under  fire. 
k^Hence  it  appeared  as  if  Germany  had  stolen  a  march  on  us  all  in  banish^ 
^HpLg  wood  from  the  hulls  of  her  warships;  nevertheless,  there  were  certain 
treasons  for  discounting  the  apparent  conclusions  drawn  wholesale  from 
the  fate  of  the  Spanish  cniisers.  For  example,  the  Spanish  wooden 
decks  had  no  iron  below  them,  thus  the  wood  composing  them  was  very 
freely  exposed  to  the  action  of  air,  which  would  encourage  fierce  con- 
flagration.   Thus  it  was  clear  that  wood  inside  even  medium  armor  was 
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mUt  ol  dm  ^aettmi^  a  revotekro  ni  tfe  appBcitioc  of  wood  is  tm^ 
w&kmm,  io  ll»t  llie  BtOciilc  expcfineDts  were  looked  to  as  s^edaKf 
needed  to  teitk  t^  qootkm  of  ship^'ft  liabifitT  to  take  fine  mder  ibefl 
acuck.  aad  llie  bet  flat  tfae  tinber  £d  not  boni^  ai  proplieskd  bj  sorae, 
ivaj  considered  fo  MtiActoty  tint  in  m  great  aeasre  secrecj  «a« 
abiadoafd.  aMl  ibe  t«s§el  tbrowii  opca  lo  exaauaatioii,  as  sooq  as  it  «as 
foBAd  flat  stie  lad  not  been  set  on  foe.  We  baTe  cxpresaed  the  ofMBMia 
that  fnanj  rafuabk  expcfimenti  itt^bt  bave  been  tried  hi  detail  oo  tbe 
Beneiile  before  she  iras  iobjected  to  wbolesak  d»tnKiiofl,  and  we  letiB 
adhere  to  tJiat  opiniofu  We  beliere;  bowever,  tbat  tbe  great  iaiikortance 
of  the  incet»dtai7  trial  proroked  izniiaticoce,  wlucb  £d  not  brook  of  tbe 
delay  neceiiary  to  test  soch  questions  as  tbe  indmdnal  action  of  varioixs 
ihelli  on  the  itmcture.  This  being  so,  we  have  to  make  tfae  best  o^  tbe 
iUte  of  the  vessel  after  tbe  general  attack  lo  whkfa  sbe  was  subje^ed. 

If  may  be  &aid,  we  tbmk,  that  tbe  question  next  m  importance  to  tbe 
incendiary  one  is  the  value  of  high  explosives  compared  with  pawda. 
As  most  of  onr  readers  arc  aware,  common  shells  of  two  kinds  are 
employed  in  the  service.  Pointed  common  shells  charged  with  powder,, 
entered  by  mcan^  of  a  fuse  hole  in  the  base  of  the  shell,  to  wbich  the 
fme  is  afterwards  fixed,  and  common  shells  with  nose  fuse  holes  charged 
With  lyddite.  Shells  of  the  former  class  are  calculated  to  penetrate  and 
carry  their  bursting  charge  further  into  the  structure  attacked;  those  of 
the  latter  class  produce  a  more  violent  effect  as  they  enter.  Opinion 
has  been  divided  as  to  the  relative  valne  of  these  shells.  So  far  as  the 
Belleisle  results  can  be  judged,  the  shells  with  high  explosives  are  far 
the  more  efhcient.  Even  in  power  of  penetration,  the  pointed  shell 
have  proved  disappointing.  A  pointed  projectile  which  retains  its 
shape  drives  its  poiot  through  armor,  and  literally  bores  a  hole,  forcing 
the  metal  radially  from  the  center,  which  is  generally  the  easiest  way  of 
making  a  hole.  Supposing  the  armor,  however,  to  defeat  this,  and  to 
flaUen  or  break  the  point,  the  projectile  only  gets  through  by  driving 
a  disc  of  plate  out  in  front  of  it,  and  this  is  better  effected  by  a  blunt 
projectile  than  by  one  that  has  wasted  some  of  its  energy  in  a  futile 
attempt  at  boring.  Some  impressions  on  the  side  of  the  Belleisle  show 
that  this  action  only  left  feeble  impressions  on  the  ship's  side.  In  short, 
armor,  as  it  is  now  made,  keeps  out  shell  fire  comparatively  easily;  and 
it  is  desirable  to  have  no  compromise,  but  to  use  either  the  form  of 
common  shell  proper,  which  produces  greater  results  on  unprotected 
structure,  or  the  strong  armor-piercing  shell,  which  alone  can  get 
through  even  the  pfates  of  moderate  thickness — say.  5  inches — which  are 
being  applied  more  and  more  extensively  on  ships'  hulls,  shot  also  are 
required,  but  for  belt  attack  only. 

As  pointed  out  in  our  correspondent's  detailed  report,  there  is  no 
comparison  between  the  destruction  caused  by  lyddite  and  that  resulting 
from  the  use  of  black  powder,  and  now  that  it  appears  tliat  conflagration 
ii  not  brought  about  as  was  supposed,  by  lumps  of  burning  powder  pro- 
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jectcd  and  lodged  in  the  woodwork,  it  seems  as  if  the  pointed  common 
shell  might  be  discarded  with  advantage,  though  we  confess  to  the  wish 
lo  sec  a  few  strictly  comparative  experiments  with  each  class  of  pro- 
jectiJe.  **  X.'*  has  criticised  our  correspondent's  mention  of  the  upward 
action  of  lyddite.  We  concur  with  *'  X."  in  recognising  that  at  the 
moment  of  explosion  the  forces  in  action  are  too  vast  to  be  sensibly 
atfecced  by  gravity,  and  practically  action  is  developed  equally  in  all 
directions,  finding  its  principal  escape  in  the  direction  of  least  resistance. 
This  will,  however,  often  be  upwards^  also  when  the  first  explosion  is 
over,  the  subsequent  rush  of  gas  is  upwards,  while  air  rushes  in  laterally 
from  all  sides  to  take  its  place.  This  causes  windows  to  break  towards 
ihc  point  of  explosion,  and  gives  evidence  of  an  upward  rush  which  may 
be  confused  with  the  primary  action  of  explosion.  So  far  the  main 
lessons  of  the  Belleisle  experiment  are  rough  and  general,  although  no 
doubt  important,  namely,  that  wood  may  be  applied  so  as  to  be  very 
little  liable  to  catch  fire,  that  common  shells  with  nose  fuses  and  high 
explosives  are  best  for  unprotected  parts  of  the  hull,  while  armor-pierc- 
ing shells  are  needed  even  for  medium  armor.  A  second  set  of  con- 
clusions are  those  connected  with  chances  of  hitting  upon,  which  we 
do  not  here  touch*  We  trust  that  the  Belleisle  will  yet  be  utilized  to 
exhibit  the  particular  effect  of  single  rounds  fired  under  various  con- 
ditions.— Th€  Engineer,  July  2g,  1900. 


OUR  BATTLESHIPS  IN  THE  LIGHT  OF  THE  BELLE- 
ISLE EXPERIMENT. 

The  very  remarkable  test  of  the  Belleisle  recently  carried  out  by  the 
British  Admiralty  is  particularly  gratifying  to  naval  experts  in  this 
country,  for  it  goes  to  prove  that  the  principles  upon  which  the  ships 
of  the  United  Stales  navy  have  been  designed  in  regard  to  their  de- 
fensive qualities  are  thoroughly  sound;  in  other  words,  that  the  emplace- 
metit  of  guns  and  the  distribution  of  armor  are  better  suited  to  resist  the 
attack  of  modern  high-power  guns  than  that  adopted  by  those  navies 
which  must  be  regarded  as  possible  antagonists.  The  principle  under- 
lying the  defensive  arrangements  of  our  vessels  is  that  the  best  protec- 
tion against  shell-fire  is  the  provision  of  a  continuous,  vertical  wall  of 
armor  from  below  the  water-Hne  up  to  and  embracing  the  gun-emplace- 
menl^  Thus,  in  the  battleships  of  the  Alabama  type*  we  have  from  g}i 
to  i6Vi  inches  of  armor  extending  from  below  the  water-line  to  several 
feet  above  it:  then  the  15-inch  wall  or  barbette  armor,  and  above  this  the 
14-inch  protection  of  the  turrets;  while  for  the  6-inch  guns  of  the  inter- 
mediate battery  we  have  6  inches  of  armor  from  the  belt  to  the  deck 
upon  which  these  guns  are  carried,  and  Sl'i  inches  of  protection  in  front 
of  the  guns  themselves.  Now  6  inches  of  armor  will,  in  almost  every 
case,  burst  a  shell  on  its  outer  surface,  or  at  least  before  it  can  effect  an 
entrance  within  the  vessel. 

Turning  now  to  the  account  of  the  damage  done  by  the  guns  of  the 
Majestic  upon  the  Belleisle,  it  will  be  noticed  that  the  6-inch  shells  which 
slrtick  the  armored  portions  of  the  vessel  failed  entirely  to  penetrate,  the 
lyddite  shell  being  in  this  respect  as  helpless  as  the  common  shell.  On 
the  other  hand,  whenever  they  struck  the  unarmored  portions  of  the  ship, 
tJiey  passed  through  and  burst  between  decks,  with  the  result,  in  the 
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ease  of  lyddite^  that  ihe  deck  «as  lifted  over  a  wide  area*  Sfld  ihac  ^cirtiat 
tminediately  over  the  explosioQ  coinpletely  blown  away.  Naw,  it  lias 
always  been  tontecided  by  Sir  William  White,  the  very  able  Chid  Cm- 
sirucior  of  the  Briti^  navy,  that  high-cxplosive  shells  which  burst  be- 
tween decks  would  act  exactly  in  this  manner,  and  that  it  was  ahsoluldy 
imperative  to  provide  a  complete  wall  of  side  armor*  of  sufficient  thick- 
ness to  keep  otit  a  high-explosive  shell,  which  shotild  cover  each  gun- 
emplacement  and  extend  without  a  break  from  the  gun -platform  down  to 
and  below  the  water-line.  This  principle  has  been  faithfully  followed  m 
all  the  battleships  and  armored  cruisers  of  the  modem  British  savy,  and, 
with  the  exception  of  the  Maine  and  the  Texas^  the  same  principle  hai 
governed  the  constmctlofi  of  the  battleships  ot  our  own  navy* 

To  appreciate  the  value  of  a  continuous  wall  of  vertical  armor  from 
water*line  to  gun* emplacement^  we  have  but  to  look  at  some  of  the  most 
notable  of  the  German  and  French  designs;  such,  for  instance,  as  the 
three  French  battleships  of  the  Charlemagne  class,  and  the  four  Germio 
battleships  of  the  Kaiser  Fnedrich  III  class.  In  every  one  ol  these  seven 
first-class  battleships  there  is  a  wide  gap,  extending  over  a  height  of  two 
decks,  say  about  15  or  16  feet,  and  reaching  horiion tally  the  whole  length 
of  the  vessel,  upon  which  there  is  not  an  inch  oi  armor  protection.  Ifi 
the  case  of  the  Charlemagne,  although  the  eight  rapid-fire  guns  on  the 
main  deck  are  protected  by  j  inches  of  armor  in  front,  they  have  nothing 
bm  the  thin  shell  of  the  vessel  to  prevent  high-explosive  shells  from 
being  burst  within  the  vessel  immediately  below  the  deck  on  which  Ihey 
are  mounted.  This  shell  plating  would  serve  simply  to  give  the  shock 
necessary  to  explode  the  shell  at  the  point  where  it  ivould  do  mosi 
damage.  The  way  in  which  the  decks  of  the  Belleisle  were  blown  to 
pieces  suggests  that  in  a  duel  at  moderate  range  between  the  Charle- 
magne and,  say,  our  own  Alabama,  the  seven  6-inch  rapid-fire  guns  which 
the  latter  would  be  able  to  bring  to  hear,  to  say  nothing  of  the  I2*iiicb 
riBes,  would,  if  firing  high-explosive  shells,  very  quickly  put  the  whok 
of  the  raptd-ftre  battery  of  the  Charlemagne  out  of  action.  This  wtU  be 
readily  understood  by  referring  to  the  armor  diagram  of  the  Charlemagne, 
published  in  our  article  on  the  French  navy  {Scientific  Amertcon,  January 

The  same  serious  defect  exists  in  that  otherwise  admirable  shspi  the 
Kaiser  Friedrich  III,  in  which,  the  guns  although  emplaced  in  separate 
turrets,  and  well  protected  from  what  we  might  call  lateral  or  horijontal 
attack,  have  no  protection  against  the  bursting  ot  high-explosive  sheU 
beneath  them,  other  than  is  afforded  by  a  small  armored  ammunition 
tube  extending  from  the  base  of  the  gun  to  the  protective  deck  some 
15  or  1 6  feet  below.  Well-directed  shell  would  pass  through  the  unar- 
mored  sides  above  the  water-line  belt,  and  could  be  burst  in  great  num* 
hers  beneath  the  floor  of  the  turrets.  In  the  Kaiser  Friedrich  III  this 
is  true,  not  only  of  the  rapid-fire  battery,  but  of  the  two  turrets  contain- 
ing the  main  armament  of  four  Qj4-inch  guns,  A  diagram  of  the  Kaiser 
Friedrich  III  appears  in  the  article  upon  the  German  navy,  Scicniiifk 
American,  April  22,  1899.  If  the  diagrams  of  these  German  and  French 
ships  be  compared  with  those  of  such  vessels  as  the  Oregon.  Kearsarge, 
Alabama  and  the  Maine,  it  will  be  seen  at  a  glance  how  vastly  better 
equipped  for  defense  are  the  American  ships  than  those  of  France  and 
Germany. 

Upon  the  other  hand,  it  is  only  fair  to  slate  that  the  continental  navies, 
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fiotably  the  French  navy,  have  shown  their  farsightedness  in  adhering  to 
the  contintious,  as  against  the  partial,  belt  at  the  water-line.  Both  the 
Charlemagne  and  the  Kaiser  Friedrich  III  have  a  belt  extending  prac- 
tically throughout  the  length  of  the  vessel;  whereas  the  Oregon  and  her 
class,  like  the  Royal  Sovereign  and  Majestic  class  of  the  British  navy, 
have  only  a  partial  belt  extending  for  two-thirds  of  the  length  of  the 
vessel  amidship.  Judging  from  the  Belleisle  results,  shell-fire  would  tear 
these  unarmored  ends  to  pieces,  admitting  water  and  injuring  the  sta- 
bility of  the  vessels.  Our  later  ships,  however,  of  the  classes  named 
above,  are  to  have  a  practically  contin\ious  belt,  and  will  be  in  this  respect 
a  great  improvement  over  the  Oregon. — Scimtific  American,  July  21,  1900. 


EXPERIMENTS  IN  TEMPERATURE  OF  EXPLOSIVES. 

In  a  communication  recently  made  to  the  Royal  Society,  Messrs.  Mac- 
aab  and  Ristori,  continuing  their  researches  upon  modern  explosives, 
give  an  account  of  a  series  of  experiments  to  determine  more  exactly  the 
temperature  reached  by  explosives  in  a  closed  chamber.  Previous  ex- 
periments have  shown  that  a  thin  platinum  wire  is  melted  by  the  heat 
developed  during  the  explosion,  while  a  thick  wire  is  unaffected;  this 
proves  that  the  temperature  exceeds  the  fusing  point  of  platinum,  but  the 
duration  of  the  maximum  is  very  short.  The  experimenters  use  for  the 
purpose  a  thermo-elcctro  couple  of  rhodium  and  platinum  wires  havitxg 
different  diameters,  and  thick  enough  not  to  be  melted  by  the  explosion. 
The  deflection  of  the  galvanometer  would  then  vary  in  inverse  ratio  to  the 
thickness  of  the  wire  forming  the  couple,  and  tt  w^ould  then  be  easy  to 
calculate  the  deviation  which  would  be  caused  by  a  couple  infinitely  small 
which  would  absorb  all  the  heat  in  a  time  infinitely  short;  this  devia- 
tion, expressed  in  degrees,  would  represent  the  temperature  reached. 
In  the  experiments  a  series  of  thermo-electric  couples  formed  of  wire  of 
platinum  and  an  alloy  of  platinum  with  10  per  cent  of  rhodium  were 
used,  whose  diameter  varied  from  0.25  to  i.i  millimeter.  Each  couple 
was  successively  fixed  in  the  interior  of  a  shell,  and  the  deviation  of  the 
galvanometer  was  registered  by  the  photographic  method.  It  was  thus 
fotmd  that  guncolton  is  the  explosive  giving  the  lowest  temperature;  then 
follow  in  order  cordite  ballistite  (70  per  cent  fulmicotton  with  30  per 
cent  nitroglycerin),  then  another  form  of  ballistite,  with  equal  parts  of 
cotton  and  nitroglycerin.  The  experiments  are  now  being  made  to  de- 
termine the  elements  necessary  to  convert  the  deviation  of  the  galvanom- 
eter^  expressed  in  degrees,  into  degrees  of  temperature. — ScienH^e  Ameri' 


THE  BELLEISLE  EXPERIMENT. 

It  is  very  rash  to  attempt  to  review  an  experiment  of  which  the  circum- 
stances arc  kept  secret,  more  especially  when  it  is  conducted  by  authori- 
ties as  capable  as  those  at  the  Admiralty*  We  do  not,  therefore,  now 
attempt  to  review  the  trial  conducted  last  Saturday  in  the  usual  way,  but 
only  to  notice  the  results  that  were  necessarily  known,  and  to  consider 
how  the  matter  must  present  itself  to  those  outside  the  very  limited  num* 
ber  of  persons  who  had  access  to  the  exact  objects  in  view,  and  the 
precise  results  produced.  Limiting  ourselves  in  this  way,  we  shall  be 
justified  in  expressing  our  opinion  freely. 
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The  Actual  opcrmtii^fi,  aj  omr  reftdcn  kaow^  wms  ^bt  ^taHmakm  oi  j 
BeOeiite  in  jive,  or  we  miy  saj,  i&  tkr^t  Atnntei,  hf  tlic  Mjjcsdc^  i 
the  fifing  coniinued  for  g^  mmmits  m  alL  Tbc  BeHelsk  is  m  troml 
twetn  a  cetitral-battrry  ship  2nd  a  GOAStHlelex&dcT.  Slkt  W9J  bmk  for 
Turkey,  JLttd  purchased  by  u$  in  18781  Slie  hm  a  b^  and  ccbU^  btttdj. 
with  wroughl-iron  Armor  from  12  incha  to  6  tnclMft  tkidc.  bst  aaif; 
lhfee*quariers  of  her  hull  above  the  b^l  u  unprotiected.  This 
the  Majestic  attacked  with  bcr  four  t2'mcli  gnus  sad  ber  tiroadsadel 
tenr&  of  6* inch  quick-Aring  guns — six  on  eadi  stde-^and  her  bgliter  i_ 
Speaking  generally,  no  one  could  doubt  aa  to  the  rcsaJt,  The  BeJkt^ 
could  not  fail  to  be  "  riddled  and  gutted  "  in  a  few  mjaates.  To  cfae 
uninitiated  a  most  cosily  and  inv^aluable  target  vas  appareatly  dcsirpftdl 
and  the  goose  that  might  have  laid  the  golden  eggs  kpJed  irstb  a  ttogr- 
anec.  We  refuse  to  believe  that  there  was  uot  sooietlung  niore  iliaa  tiu 
behind,  but  we  think  it  a  pity  H  some  statement  to  this  effea  Is  not  mi/k 
by  che  First  Lord,  for  this  is  bow  the  matter  mtsst  present  itseh'  td  yx 
public 

Even  as  the  trial  is  reported,  howcYcr,  there  is  something  to  miiL 
First  as  to  accuracy  of  ^re.  The  Majestic  opetied  Etc  at  tjm  jarJi* 
range  while  steaming  at  6  knots  ati  hotir,  with  a  L2-inch  gutw  «bich 
entered  the  stern  of  the  Belle  isle,  raking  her,  if  ure  are  to  believe  tk 
reports,  and  emerging  at  her  bows.  This  we  regard  as  admiraMe«  lor  it 
was  necessary  for  the  Majestic  gun  to  be  laid  correctly  and  got  off  almost 
eiuctly  when  the  line  of  the  Belleisle  keel  coincided  with  the  line  of  sigtit 
The  projectile  must  have  traversed  the  length  of  the  ship,  passing  throoffa 
the  armored  bulkheads  or  walls  without  serious  deflection.  We  hail  50 
good  a  shot*  specialty  at  the  present  time.  Very  able  criticism  of  tbe 
American  6nng  at  Santiago  has  resulted  in  one  case  in  the  conclusion 
being  arrived  at  that  the  disturbing  causes  tn  that  action  were  $0  great* 
and  the  resulting  probable  error  found  by  working  backwards  so  errone- 
ous, that  it  was  quite  a  matter  of  indifference  what  the  shooting  of  the 
guns  was,  and  that  the  difference  between  the  most  hope) ess  old  scnooUi* 
bore  and  the  best  rifled  gun  would  have  been  nothing  to  signify.  We 
have  always  held  that  at  Santiago  the  circumstances  were  just  those  which 
must  cause,  and  indeed  justify,  wild  shooting.  A  group  of  ships  after  the 
monotony  of  weeks  of  watching  suddenly  see  an  enemy  moving  out  and 
making  away  at  four  mjles  range  from  most  of  tbem^  an  enemy  who 
ought  to  have  the  heels  of  them.  It  was  a  case  when  the  only  apparent 
chance  was  to  fire  at  once  and  chance  a  hit  at  the  cost  of  great  waste  c[ 
ammunition.  Subsequently,  when  the  Spanish  speed  proved  dcficieutH 
and  when  the  American  ships  were  gaining  on  them,  the  chances  greail]^ 
improved.  Had  they  attained  to  racing  abreast  of  them,  which  hardl,^ 
happened  before  the  Spanish  cruisers  were  destroyed,  it  would  have  been 
easy  to  direct  a  discriminate  fire  attack;  but  as  it  was,  the  whole  engage- 
ment was  a  wild,  unexpected  race.  The  Majestic' s  first  round  shows 
what  can  be  done  by  the  heavy  guns  of  a  vessel  steaming  at  six  knots, 
and  availing  herself  of  a  chance  which  could  only  present  itself  for  * 
moment.  The  shell  attack  which  followed  was  apparently  well  directed, 
but  in  present  circumstances  we  learn  little  from  it.  The  destruction  at 
Santi*igo,  however,  emphasises  the  fact  mentioned  by  the  First  Lord 
apparently  as  the  leading  one  in  the  Portsmouth  trial:  namely,  the  cir- 
cumst;ince  that  the  Belleisle  did  not  actually  take  fire.  This,  if  wholly 
instead  of  partially  true,  is  very  important.     In  the  German  warships  all 
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wood  has  been  condemned  and  dispensed  with  for  some  time  past;  the 
experience  at  Santiago  seemed  to  show  that  we  had  lost  much  by  not 
doing  the  same.  If,  however,  wood  can  be  protected  by  any  means, 
things  are  not  qyite  as  was  supposed.  Apparently,  water  was  very  freely 
used  in  the  Bellcisle.  However,  on  this  we  may  hope  to  hear  more 
shortly. 

Nevertheless,  we  think  that  the  programme  was  disappointing,  althotigh 
the  results  were  as  good  as  such  a  programme  might  offer.  We  should 
have  liked  to  have  learned  the  effect  of  individual  rounds  of  various  kinds, 
even  if  the  expenment  was  to  terminate  in  wholesale  destruction.  Even 
as  concerns  wood  itself,  it  is  imponant  to  know  how  wood  behaves  when 
behind  armor,  as  compared  with  its  application  to  unprotected  parts  of 
the  ship.  First,  can  shells  carry  fire  through  armor  so  as  to  ignite  wood 
inside  it?  Secondly,  can  wood  be  rendered  non-inflammable  by  any  com- 
position without  drowning  it  with  water?  Thirdly,  what  is  the  incendiary 
power  of  powder  compared  with  lyddite?  Fourthly,  what  is  the  poison- 
ous effect  of  the  gas  generated  by  lyddite  or  similar  high  explosive? 
Then  we  should  have  wished  that  a  casemate  could  have  been  constructed, 
and  the  liability  of  gas  elsewhere  to  enter  tried.  For  all  these  it  would 
be  necessary  to  fire  single  rounds  and  examine  closely.  If  this  is  thought 
tedious,  it  might  have  been  conducted  by  specialists  only,  without  inter* 
fering  with  the  operation  of  general  destruction  at  the  end»  if  desirable. 
In  short*  we  hoped  that  much  experience  in  detail  was  going  to  be  ob* 
tatned  from  this  grand  target,  for  in  speaking  of  the  incendiary  power  of 
common  shell  we  have  only  dealt  with  one  branch  of  the  subject.  There 
b  a  question  of  the  penetrable  action  of  the  shells,  of  their  behavior  when 
burst  by  a  quick  fuse  before  they  arc  broken  by  the  shock  of  impact, 
compared  with  that  of  a  fuse  which  allows  the  shell  to  be  broken  and 
then  bum  its  powder  after  rupture*  effects  which  were  brought  out  by 
the  Shannon  experiments.  The  extraordinary  breaking  ifp  into  minute 
fragments  of  Falliser  shells,  which  is  liable  occasionally  to  happen,  as  in 
jiir^spacc  targets*  has  never  been  satisfactorily  explained.  Above  all.  we 
have  always  hoped  for  a  trial  of  a  powerful  projectile  passing  through  the 
decreased  belt  armor  now  adopted  and  impinging  on  the  inclined  deck 
armor  behind  it.  WTiat  is  likely  to  happen  on  deck  above?  This  would 
call  for  a  section  to  be  specially  made,  and  no  doubt  such  a  section  might 
be  made  on  shore;  but  when  we  are  testing  the  cfTeci  of  fire  on  ships' 
structures  with  an  actual  ship,  it  seems  worth  while  operating  a  little 
more*  and  testing  the  question  of  structure  as  far  as  possible. 

We  are  bound  to  admit,  however,  that  not  only  arc  we  completely  tn 
the  dark,  but  that  some  statements  add  to  the  depth  of  that  darkness, 
For  example*  we  arc  told  "  Some  9-inch  Krupp  plates  had  been  tem- 
porarily placed  over  the  citadel  and  were  fired  at  by  the  6-inch  guns. 
Though  these  were  tested,  none  were  penetrated  The  trial,  therefore, 
demonstrated  the  value  of  the  armor  now  in  use."  This  could  not  be 
seriously  said*  and  yet  if  this  sentence  wa^  put  forth  to  convey  the  im- 
pression to  our  continental  powers  that  we  are  idiots,  we  think  it  is  over- 
done* for  we  might  just  as  well  throw  snowballs  at  Krupp  9-inch  platei 
as  6*inch  common  shells*  or  for  the  matter  of  that  6-inch  projectiles  of 
any  kind  under  service  conditions.  We  imagine  that  the  9*inch  Krupp 
plates  were  more  likely  to  be  intended  to  try  what  the  i2-inch  pro- 
jectiles would  do  against  them,  g-inch  hard-faced  plates  constituting  the 
vertical  armor  belt  of  the  Majestic  herself  and  her  class,  reinforced  by 
36 
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iticlincd  deck  armor.  If  this,  however,  were  tntoid^  «i^  n  mm  the 
l;^Tnch  giin  fired  so  as  to  btl  the  g-inch  pUte?  We  mesa.' why  wuocA 
a  deliberate  e^fpertment  arranged,  as  we  have  sxid  above:,  to  test  tbe  lielt? 
Iri  short,  while  we  believe  in  our  conslmctkm  oncers  aa^  oiif  m^Kmct 
officers,  and  while  we  do  not  doubt  that  vmlitalite  rovlls  mmxi  tie  nblamcd 
from  the  Bellei^le  trial,  at  the  present  mamttat  the  gpcatkni^  ifae  tbe 
vessel  herself,  may  be  described  a^  enveloped  ta  tlw  dncke^t 
The  Engineer,  June  i,  1900. 


A  RUSSIAN  VIEW  OF  SEA  POWER. 

The  N0Vife  IWemya  has  recently  been  the  field  ol  a  discussion  tn 
poweft  or  the  meaning  of  a  fleet  As  is  well  known  to  the  readers 
United  Servkf  Caseiic,  the  policy  of  the  N4m0e  Vtwmya  h  flat  I 
should  build  only  torpcdo*boals  and  submarine  %'esse!s  to  defend  bcT 
coast.  With  cruisers  to  annoy  the  commerce  of  her  enemy,  which  from  the 
pomt  of  view  of  the  Navoe  pyemya  is  Engrland.  Quite  unexpectedly  an 
article  in  the  Ntwoe  Vrtniya,  entitled  '*  International  Understmndmgs/'  hai 
raised  a  hot  argument  on  the  above  subject.  The  article,  wtiich  earned 
such  a  flow  of  diverse  op  mi  on  s,  was  initiated  in  the  office  of  the  Nmfoi 
Vtemya,  and  was,  therefore,  necessarily  hostile  to  England.  Regret  wu 
expressed  in  this  article  that  there  was  no  international  tribunal  htimt 
which  England  could  be  arraigned,  and  forced  to  deal  more  lightly  with 
the  African  republics.  The  Russians  are  recommended  not  to  deceive 
themselves  and  imagine  that  the  millennium  is  about  to  commence.  On 
the  contrary,  it  is  evident  from  England  being  (|uietly  allowed  a  free 
hand  in  Africa  that  we  are  passing  through  an  era  of  indifference  iad 
contempt  for  the  spiritless  or  the  weak  Why  has  no  power  interfered 
between  England  and  her  prey?  The  reply  given  is,  because  England  is 
too  powerful  at  sea. 

The  article  asks,  "  What  bounds  will  England  place  to  her  seJf'Concrit 
and  her  daring?  "  England  not  only  considers  it  her  duty  to  mu  io 
every  political  question,  hut  expects  to  have  the  deciding  vole  in  all  parts 
of  the  world;  in  fact,  to  become  the  Paramount  Power.  On  every  di^ 
pute  England  threatens  her  adversary  or  her  rival  with  her  mighty  fleet 

This  article  drew  an  answer  from  General  Riraeff,  Remarking  on  th« 
observation,  already  mentioned,  that  England  considers  intematiotLal  l^*''' 
a  mirage,  the  general  adds  that  the  Tifnes  also  is  jeering  at  Russia  for 
having  listened  to  the  behests  of  Europe  at  the  treaty  of  Berlin,  i"" 
observes  that  England  will  arrange  her  own  matters  without  consultii^i 
other  opinion,  and  in  her  own  method.  The  article  continues  regretfully 
that  no  one  can  interfere  with  England  in  this  matter,  bul»  neverthetc^*' 
believes  that  a  fleet  is  absolutely  unnecessary  for  Russia.  The  gilU^* 
general  considers  a  fleet  wholly  unnecessary  for  Russia  because,  1^^ 
argues,  the  only  two  nations  w^ith  which  Russia  is  likely  to  go  to  ^^ 
arc  England  and  Germany.  A  war  with  Germany,  the  general  hol<^*' 
would  be  decided  on  land,  and  although  the  Russian  fleet  might  bombaf^ 
Kiel  or  Dantzic,  or  the  German  fleet  bombard  Riga  or  Libawa,  still  th'^ 
action  would  have  no  effect  on  the  result  of  the  war. 

It  is  pointed  out  that  the  French  fleet,  although  much  stronger  thtti 
the  German,  had  no  effect  on  the  war  of  1870-71,  In  case  of  war  with 
England,  Russia's  ironclad  fleet  would  be  still  less  useful.  For  however 
many  ironclads  Russia  built»  England  could  always  build  two  to  Eussta's 


\ 


PROFESSIONAL  NOTES. 


547 


one.  But  there  is  another  way  in  which  England  can  be  acted  on,  and 
that  is  through  India.  General  Riraelf  considers  that  the  best  way  for 
Russia  to  meet  England  ts  not  to  spend  money  on  a  fleet,  but  to  prepare 
3  scientific  advance  to  India,  and  to  coerce  England  through  India,  **  Arc 
not  we  (Russia)  stronger  than  the  United  States,  and  is  not  India  more 
valuable  than  Canada?*'  are  the  concluding  words  of  this  article.  Gen- 
i«ial  Riracff's  paper  is  answered  by  **  Nauta."  who  first  challenges  the 
^  general* s  view  that  the  French  fleet  did  nothing  in  the  war  ol  1870-71 
because  a  fleet  could  do  nothing.  **  Nauta  "  holds  that  the  French  fleet 
was  as  badly  directed  as  was  the  French  army  in  that  war.  but  had  suit* 
able  ships  been  sent  the  results  of  the  war  might  have  been  different, 
"  Kauta,*^  continuing,  points  ont  that  although  suitable  strategic  railways 
may  be  buiit,  and  mobilization  perfected  to  the  last  degree,  yet  a  fleet 
wiJl  always  be  able  to  land  an  expeditionary  force  on  the  coast  and  scixe 
ihe  rec|uired  position  before  the  defending  force  can  arrive  by  train. 
Even  in  the  face  of  a  defending  force,  already  assembled  a  Beet,  owing  to 
the  power  of  its  artillery,  can  land  an  e:3tpeditionary  force.  This  is  an 
opinion  held  by  many  Russian  officers  in  high  positions.  **  Nauta  "  also 
rmsks  if  Russia  is  without  a  fleet,  what  will  happen  to  the  islands  and 
^peninsulas  on  the  Baltic  coast  and  in  the  Gulf  of  Finland? 

Is  it  only  with  Germany  and  England,  asks  "  Nauta,"  that  Russia  is 
going  to  quarrel?  What  about  Japan.  Turkey.  Italy.  Sweden^  and  Amcr* 
tea?  Have  we  concluded  a  lasting  peace  with  these  nations?  In  a  war 
with  Germany  is  Russia  to  leave  Germany's  colonies  and  mercantile  fleet 
untouched?  Russia  would  be  very  chivalrous  if  she  did  so,  and  the  Ger- 
mans would  probably  consider  her  very  silly.  Without  doubtp  the  Ger- 
man navy  and  mercantile  marine  would  be  used  to  the  utmost  against  us. 
As  regards  England,  "  Nauta  "  agrees  with  General  RiraefT  that  the 
Russian  fleet  of  the  present  day  would  not  be  able  to  play  any  higher  role 
than  it  did  at  the  time  of  the  Crimean  war.  Therefore  the  safety  of  the 
Russian  shores  must  be  provided  for  by  torpedo  and  submarine  boats, 
and  the  offensive  taken  by  large  cruisers  attacking  English  commerce. 
Neither  does  ''  Nauta  **  believe  in  the  use  of  a  descent  upon  India.  For 
suppose  that  Russia  took  India,  what  could  she  do  with  it?  India  baa 
been  taken  before  by  Alexander  of  Macedon,  by  the  Dutch,  by  the 
French,  but  none  of  them  have  been  able  to  retain  it,  and  should  wc 
(Russians)  be  any  better  able  to  hold  it?  Sooner  or  later  England  would 
recover  India  by  means  of  her  fleet,  by  means  of  money,  or  by  intrigue. 
It  is  very  evident  thai  the  population  of  two  hundred  millions  is  not  con- 
trolled by  force  alone;  such  a  multitude  could  not  be  kept  in  slavery  by 
100,000  soldiers.  The  fact  is  that  England  governs  her  ^».ooo,ooo  sub- 
jects by  intelligence  and  tact,  not  by  force.  Could  we  Russians  In  the 
£anie  way  manage  different  nations  and  castes  so  that  they  would  be  as 
obedient  to  us  as  they  are  to  the  English?  ll  is  doubtful  We  Russians 
have  our  own  work  in  the  world*  therefore  it  is  belter  not  to  meddle 
with  England,  who  fears  nothing,  and  laughs  at  all,  having,  it  is  true,  aa 
insigniAcant  army,  but  a  mighty  fltct.^United  Servkt  GnMilU. 


INCREASE  OF  OUR  NAVY  SINXE  THE  SPANISH  WAR. 

A  request  from  a  subscriber  for  a  statement  of  the  new  vessels  thai 
have  been  authorized  for  our  navy  since  the  publication  of  the  Scienhfk 
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Amerifom  JV^ovy  Sufipimima,  suggesU  to  the  editor  that  thii  UonBaitiofi 
wiU  be  geneimll^  welcomed  by  those  of  our  readers  who  mdiide  tlie  Hmj 
Snfpkmcni  in  their  ^ei- 

Bafl/^'jAs^j.^  Be  ginning,  then,  with  the  battleship  class,  ire  kivt  l&e 
Maine,  Missouri  and  Ohio,  attthonzed  May  4^  1^8.  They  mre  ol  I2J90 
tons  displacement  and  iS  knots  speed;  are  protected  with  tt*iiftdi  jnwr 
on  the  belt,  and  ia*inch  on  the  barbettes  and  turrets:  and  wiU  cany  foior 
12-inch  B.  L.  riBes  and  sixteen  6^inch  raptd-fire  guns  besides  vmtXf'^ 
6* pounders  and  automatics, 

Fo flowing  these  come  the  ships  of  the  Georgia  class,  the  Georgia,  Xew 
Jersey  and  Pennsylvania,  authorised  March  5,  1899^  These  vessds  aie  to 
be  of  14,650  tons  displacement  and  t$  knots  speed  The  belt  will  Ivfe  a 
maximum  thickness  of  tt  inches,  and  the  gun  positioos  wOJ  be  pro(£Cld 
with  from  1 1  to  6^4  inches  of  armor.  After  lengthy  diseitssiofi,  it  hu 
been  decided  to  provide  these  vessels  with  the  donble-declc  turret 
arranged  as  in  the  Kearsarge,  and  the  armament  will  caiisiil  of  fcif 
i2*Lnch  and  four  8*inch  B.  L.  ri6es;  fourteen  6^indi  and  twelve  ^mA. 
rapid-fire  guns*  besides  thirty  3-pounders  and  machine  gUQS, 

The  present  Congress  has  recently  authorized  the  constroctiaa  ol  two 
more  battleships  of  equal  size^  to  be  known  as  the  Virgiota  and  Rhode 
Island.  In  them  a  return  is  to  be  made  to  the  turret  sirstem  of  the 
Oregon  and  Iowa,  the  intermediate  B'tnch  battery  being  mounted  m 
four  separate  turrets  at  the  four  corners  of  the  central  citadel.  The  par- 
ticulars of  these  vessels  will  be  14.650  tons  displacement ;  19  knots  speed; 
It-inch  belt;  ti  to  6^-inch  armor  on  gun  positions:  main  battery,  lont 
t2-inch;  intermediate  battery,  eight  fi^inch;  secondary  battery,  twelve 
6-inch,  and  twelve  3-inch  rapid-fire  guns,  besides  30  smaller  guns. 

The  five  battleships  Ust  mentioned  are  at  present  on  paper  the  most 
powerful  and  best  protected  ships  in  the  world. 

Arwiortd  Cruistrs.^On  March  3,  1899,  Congress  authorized  tiic  con- 
struction of  three  large  armored  cmtsers  of  15,000  tons  displacement  aod 
23  knots  speed,  to  be  named  the  California,  Nebraska  and  West  Virgifiia. 
Three  more  of  the  same  size  and  speed,  which  were  authoriaed  by  the 
Congress  of  1899*1900,  are  to  be  called  the  Maryland,  Colorado  and  Soutlt 
Dakota.  The  Board  on  Construction  has  been  so  preoccupied  with  tbe 
discussion  of  the  battleship  designs  that  the  details  of  these  vessels  t^t 
not  even  yet  definitely  decided,  but  it  is  probable  that  the  whole  six  irill 
be  built  from  the  same  plans  and  embody  the  following  features:  DiS' 
placement.  1 3*000  tons;  speed*  22  knots:  protection,  a  curved  deck  asso- 
ciated with  a  continuous  belt  of  6-inch  armor;  armament*  four  lo-iacli 
long-caliber  rifles  mounted  in  two  turrets  fore  and  aft,  and  sixteen  6-ificfa 
guns  mounted  wnthin  casemates  in  broadside.  These  vessels  will  ha^t 
an  exceptional  steaming  radius.  The  last  Congress  also  authoriacd  tb* 
construction  of  three  8000-ton  protected  cruisers.  These  vessels  will 
carry,  probably  (the  matter  is  not  definitely  settled),  four  Scinch  riHes  in 
two  turrets  fore  and  aft,  and  either  tw*elve  or  fourteen  6^inch  rapid-fiff 
guns  in  hoddside  casemates-  In  working  out  the  plans  of  these  ships  in 
effort  will  be  made  to  reserve  sufficient  displacement  for  armor  to  alio* 
a  continuous  belt  to  be  used  at  the  water-line*  thus  placing  these  ftti* 
vessels,  which  are  to  be  of  22  knots  speed,  in  the  armored -cruiser  class. 

Harb&r^dffmsi  MmUors, — On  May  4,  1B98,  the  construction  was  authof- 
iied  of  the  four  singlc*turret  monitors,  Arkansas,  Connecticut^  Florida 
and  Wyoming,  ol  323S  tons  displacement,  and  llK  knots  speed,  with  11 
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icbes  of  armor  on  sides  atid  barbettes,  and  armed  with  two  12-inch  rifles 
nd  four  4*inch  rapid-fire  guns. 

Semi-protfcted  Cruisers.— On  March  3,  1899,  a  batch  of  six  somewhat 
londescripl  vessels  was  authorized,  which,  although  they  appear  in  the 
cial  hst  as  protected  cruisers,  are  not  reallj^  soothe  protective  deck 
ending  only  throughout  the  middle  portion  of  the  vessels,  the  ends  of 

ic  deck,  as  in  the  early  Chicago  and  Atlanta,  being  unarmored.     These 

sscis,  moreover,  because  of  their  extremely   low   speedy  are   scarcely 

i^ible  to  be  classed  in  the  cruiser  classes,  where  the  speed  is  invariably 
new  vessels  from  21  to  23  knots.  The  six  vessels  are  known  as  Chatta* 
iooga,  Cleveland,  Denver,   Des  Moines,  Galveston  and  Tacoma-     They 

e  3200  tons  displacement,  16.5  knots  speed,  and  carry  a  battery  of  ten 
rinch  rapid-fire  guns  and  a  dozen  6-pounders  and  machine  guns. 

Torpedo-boat  Destroyers,  etc. — The  same  bill  of  May  4,  1898,  mentioned 
above,  included  sixteen  torpedo-boat  destroyers  and  twelve  torpedo- 
boats,  all  of  which  are  now  either  nearing  completion  or  afloat.  The 
destroyers  are  seagoing  craft  of  420  to  433  K^t^s  displacement  and  28  to  JO 
knots  speed ;  the  torpedo-boats  are  from  157  to  340  tons  displacement,  and 
vary  in  speed  from  26  to  30  knots, 

Subm<irirte  Boats. — The  last  Congress,  impressed  by  a  somewhat  favor- 
able report  by  a  board  appointed  to  test  the  capabilities  of  the  Holland 
submarine  boat,  authorized  the  construction  of  six  vessels  of  this  type, 
but  enlarged  and  improved- 

Of  the  fleet  of  vessels  outlined  above,  sixty-one  in  all^  it  may  he  said 
that  as  far  as  the  battleships,  armored  cruisers  and  torpedo  craft  are  con- 
cerned, the  designs  leave  little  to  be  desired*  The  armored  vessels  are 
particularly  fine,  being  large,  fast,  amply  protected,  powerfully  armed, 
and  possessing  great  coal  capacity*  but  one  regrets  that  the  appropria- 
tion voted  and  being  expended  on  the  monitors,  submarine  boats  and 
»emi-protected  cruisers  (about  $11^000,000  altogether)  is  not  being  ex- 
pended on  more  up-to-date  and  serviceable  vessels.  For  the  same  sum 
we  might  have  secured  four  first-class  battleships,  or  four  armored 
cruisers  of  the  California  type,  a  squadron  of  infinitely  more  value  than 
the  abnormal  vessels  to  the  construction  of  which  the  nation  is  now 
commiiled,^ — SdeniiHc  Amerimn^  July  38,  igoo. 


THE  BATTLESHIP  OF  THE  FUTURE. 


r  A  comparative  study  of  the  designs  of  the  new  battleships  which  figure 

t  in  the  naval  programmes  fo*'  the  year  igoo  shows  that  naval  constructors, 
both  in  our  own  and  foreign  navies,  are  rapidly  tending  toward  a  common 
type,  which,  without  exaggeration,  may  be  defined  as  a  complete  reversal 
of  the  ideas  of  battleship  design  and  construction  that  have  been  pre- 
valent during  the  last  ten  or  fifteen  years.  In  the  last  of  the  eighties  and 
in  the  early  nineties  of  the  century,  the  typical  battleship  was  essentially 
of  what  we  may  call  the  bulldog  type,  compared  with  which  the  battleship 
of  the  opening  years  of  the  twentieth  century  will  be  a  greyhound  in 
speed  and  activity,  while  still  retaining  not  a  littJe  of  the  bulldog*s  fight- 
ing power* 

The  bulldog  type,  for  want  of  a  better  expression,  is  characterized  by 
a  hull  of  bulky  model,  short  and  broad;  a  slow  speed  of  say  from  14  to  16 
knots;  armor  of  excessive  thickness,  ranging  from  215^   inches  in  the 


S50 


PROFESSIONAL  NOTES, 


French  B^ndin  and  the  Italiati  OuUio,  and  24  inches  in  the  British  In- 
flexible,  to  18  inches  in  our  own  Indiana  atid  Oregon:  and  an  offeasi^'C 
battery  of  a  few  heavy,  unwieldy  and  slow -firing  gtins,  which  weigked 
as  much  as  iio'A  tons  apiece  in  the  British  Benhow  and  the  It^iliin 
Duilio  type* 

During  the  past  fifteen  years  there  have  been  three  imfK>rtant  develop- 
metits  in  nava.t  material  which  have  served  completely  to  revolutiomtc 
battleship  construction.  The  first  of  these  is  the  advance  that  has  ktn 
made  in  the  methods  of  armor-plate  construction,  by  which  increased 
resisting  power  has  been  obtained  with  a  great  reduction  in  weight  The 
next  is  the  improvetnent  In  the  manufacture  of  guns  and  explosives, 
which  has  been  so  great  as  to  enable  us  to  secure  equal  penetration  wtth 
a  gun  weighing  only  half  as  much  as  those  of  the  earlier  type.  The  thiri 
development  has  been  in  the  design  and  materials  of  boilers  and  engines, 
the  improvements  in  which  have  enabled  us  to  secure  a  great  reductidi 
in  engine*  and  boiler-room  weights,  and,  at  the  same  time,  obtain  an 
increase  of  from  40  to  50  per  cent  in  the  speed  of  the  ship. 

A  mere  recital  of  the  leading  particulars  of  the  notable  battleships  0! 
the  British  navy  of  the  past  two  decades  tells  the  story  of  this  develop- 
ment. The  Inflexible,  of  the  year  1881,  was  clothed  with  ^  inches  of 
armor,  carried  four  16- inch  fimz^le-loading  80-ton  guns^  and  attained  a 
speed  of  12.8  knots  with  6500  horse-power.  The  Camperdown,  of  18851, 
carried  iB  inches  of  armor,  mounted  four  67-ton  guns  in  her  main  bat- 
tery, and  attained  a  speed  of  16  to  17  knots  with  a  horse-power  of  11,500. 
The  Majestic,  designed  in  t8^,  carried  9  inches  of  armor  on  her  side, 
was  armed  with  four  12-inch  50-lon  guns  in  her  main  batter>%  and 
attained  a  speed  of  over  18  knots  with  about  13,000  indicated  horse-power. 
The  Ocean,  completed  in  the  present  year»  has  6  inches  of  armor  on  her 
belt,  carries  a  main  battery  of  four  50-toii  guns,  and  has  attained  a  speech 
of  18^2  knots  with  about  14.000  indicated  horse- power.  In  the  above 
statement  no  mention  has  been  made  of  the  fact  that  with  the  decrcaJe 
in  the  weight  of  the  main  battery  there  has  been  a  notable  increase  in 
the  secondary  battery  of  rapid*firing  guns,  the  Ocean  carrying  twelve 
S-inch  guns  of  this  type,  in  addition  to  eighteen  smaller  quick-jiring 
guns.  In  the  new  battleships  of  the  Duncan  class,  now  building  for  the 
same  navy,  the  side  armor  is  only  7  inches  in  thickness;  the  battery  is 
the  same  as  that  of  the  Ocean,  and  the  speed  has  been  raised  to  19  knots 
an  hour  with  an  indicated  horse-power  under  natural  draft  of  18,000, 

With  this  last-named  vessel  it  is  interesting  to  compare  our  latest 
battleships  of  the  Georgia  class,  which  carry  n  inches  of  armor  on  the 
sides  and  are  armed  with  four  52-ton  guns  in  the  main  battery,  eight  18- 
ton  guns  in  the  intermediate  battery,  and  twelve  6-inch  rapid- firing  gnm 
in  the  secondary  Sattery,  while  a  speed  of  tQ  knots  is  to  be  obtained  with 
19,000  indicated  horse- power 

Other  ships  than  those  mentioned  above  show  that  the  tendency  to 
decrease  the  weight  of  the  main  battery  is  very  marked,  the  two  British 
battleships  of  the  Barfleur  type  carrying  a  main  battery  of  lo-inch  30-ton 
guns,  and  the  latest  battleships  of  the  German  navy  relying  upon  gj^-inch 
27'ton  guns  for  their  main  armament- 

The  designs  for  the  new  battleships  to  be  laid  down  this  year  are  of 
pat^icular  interest  because  they  doubtless  are  intended  to  embody  many 
of  the  lessons  which  were  taught  by  the  naval  engagements  of  the  Span* 
iih-American   war.    We  have  pointed   out   on   various  occasions,  when 
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assing  the  results  of  the  Santiago  engagement,  that  the  heavy  12- 
ad  13- inch  guns  contributed  very  lkt!e  to  the  destruction  oi  the  Spanish 
Icet*  the  number  of  hits  secured  being  less  in  proportion  to  the  number 
jf  guns  engaged  than  those  credited  to  any  other  weapon  engaged.  In- 
deed, if  one  is  governed  solely  by  the  actual  effects  produced  on  the 
Spanish  ships^  one  is  driven  to  the  conclusion  that  the  best  armament  for 
a  battleship  is  that  which  will  pour  into  the  enemy  a  storm  of  smaller 
armor-piercing  shells,  rather  than  one  which  will  depend  upon  the  great 
damage  wrought  by  the  less  frequent  but  individually  more  effective 
shots  £rom  the  heavier  guns. 

In  view  of  the  fact  that  the  latest  battleship  designs  are  provided  with 
armor  of  from  6  to  9  inches  in  thickness,  and  that  to  secure  destructive 
effects  it  is  sufHcient  that  a  shell  shall  merely  penetrate  the  enemy's 
armor,  it  begins  to  look  as  though  the  i^-inch  50- ton  slow-firing  gun  is 
at  once  too  powerful  and  too  slow  for  the  work  which  it  will  be  called 
upon  to  do.  It  becomes  a  question  whether  the  destructive  effect  of  a 
given  number  of  ti-inch  shells  would  not  be  exceeded  by  four  times  the 
number  of  8-inch  shells*  any  one  of  which  would  be  capable  of  penetrat- 
ing the  armor  of  the  latest  type  of  battleship.  It  is  evidently  these  con- 
siderations which  have  led  to  the  design  of  the  new  battleships  for  the 
Italian  navy,  which,  on  a  displacement  of  8000  tons*  and  with  armor  of 
a  maximum  thickness  of  6  inches,  are  to  carry  no  gun  heavier  than  the 
S-inch^  the  main  battery  consisting  of  twelve  of  these  very  effective 
weapons  carried  in  pairs  in  six  separate  turrets,  disposed  on  the  same 
plan  as  that  adopted  in  our  own  battleship  Iowa.  The  secondary  battery 
consists  of  twelve  3-incb  rapid-fire  weapons*  These  8- inch  guns  are  to 
be  of  extremely  high  velocity,  and  their  rapid-fire  mechanism  will  enable 
them  to  fire  at  the  theoretical  rate  of  five  shots  per  minute.  Another 
remarkable  feature  in  these  ships  is  that  they  are  built  with  very  fine 
lineSi  and  suf!icient  engine  power  to  drive  them  23  knots  an  hour.  Pos- 
sessing such  great  speed  and  maneuvering  ability,  a  vessel  of  this  type 
could  steam  swiftly  within  a  range  at  which  the  enemy's  armor  would 
be  penetrable  by  her  8-inch  guns,  where  she  would  be  able  to  concentrate 
no  less  than  eight  of  these  weapons,  and  pour  in  a  storm  of  armor- 
piercing  projectiles  which  might  well  demoralize  the  crew  and  wreck  the 
gun  positions  of  the  enemy  before  his  heavy  armor*piercing  guns  could 
get  in  a  disabUng  shot*  It  must  be  remembered,  moreoverj  that  two  of 
these  8000-ton  vessels  could  probably  be  constructed  for  but  little  more 
than  the  cost  of  one  of  the  15,000- ton  battleships  of  the  kind  that  our  own 
and  the  British  governments  are  now  constructing.  It  is  probable  that 
the  predominant  type  of  the  next  decade  will  approximate  more  to  the 
latest  Italian  battleships  than  it  will  to  any  existing  type  to-day* — 
ScimHfk  American,  June  23,  1900. 


CRUISERS  AND  TORPEDO  VESSELS. 

In  dealing  with  the  subject  of  cruisers,  Commander  Ballard  rightly 
commences  by  pointing  out  that  the  question  is  rendered  more  intricate 
than  that  of  the  battleships  by  the  greater  variety  of  functions  which 
vessels  of  the  cruiser  type  are  expected  to  fulfiL  For  whereas  the  battle- 
ship proper  has  but  one  purpose  in  view,  to  dispute  the  command  of  the 
sea  against  all  comers,  the  cruiser,  besides  in  her  capacity  of  scout  acting 
as  the  eyes  and  ears  of  the  fleet  to  which  she  is  attached,  is  called  upon 


552 


PKOFESSIONAL   NOTES, 


also  to  serve  as  ilie  guard i&a  ol  commerce  and  to  protect  lines  ol  com* 
munic&lion. 

For  scouting  duties  high  speed  h  altnost  tfae  only  essential  reqmsite, 
uid  cases  may  be  adduced  to  show  that  in  the  naval  maneuvers  torpedo 
gunboats  ha%'e  proved  more  effective  than  large  cruisers^  since  bv  their 
smaUer  sixe  and  less  draught  they  were  able  to  creep  in  under  the  Und 
and  escape  observation.  On  the  other  hand  it  is  a  drawback  to  tlie 
employment  of  such  small  vessels  that  a  di^culty  is  experienced  in  truif- 
mitting  signals  to  tbem,  since,  by  reason  of  tbeir  UvcHness,  it  is  difBcult 
to  keep  a  glass  fixed  on  any  object  for  any  great  length  of  time. 

On  the  other  band»  since,  in  the  matter  of  initial  cost,  for  the  price  of 
one  first-cJass  cruiser*  ten  good  torpedo  gunboats  or  five  efnctcnt  third- 
class  cruisers  can  be  turned  out,  for  scouting  purposes  it  would  seem 
better  to  employ  several  of  the  smaller  vessels  than  one  ol  the  larger, 
since,  though  one  or  two  of  the  small  craft  might  be  chased  and  ddvesj 
off  by  a  hostile  cruiser,  the  rest  would  have  only  to  disperse  in  order  to 
slip  past  ber  tn  any  direction  they  pleased* 

But  lor  ihe  protection  of  commerce  the  cruiser  must  be  able  to  meet 
on  equal  terms  any  vessel  of  the  cruiser  class  sent  out  to  destroy  ber,  aad 
the  firsl*class  cruiser  must  therefore  be  tetained. 

For  the  first-class  cruiser  the  essayist  adopts  classificatton  of  the  esica- 
tial  requisites  similar  to  that  already  employed  for  battleships,  except  thftt 
large  caliber  gun -power  is  no  longer  regarded  as  necessary,  and  is  there- 
fore omitted*  and  that*  from  the  difference  in  the  nature  ot  the  duttw 
which  fall  to  the  battleships  and  cruisers,  the  characteristics  are 
arranged  in  order  ai  importance. 

For  cruisers,  therefore,  the  list  should  stand  as  follows: 

(a)  Seaworthiness. 

(b)  Speed. 

(c)  Coal  stowage. 

(d)  Medium  caliber  gun-powen 

(e)  Protection. 
(0  Ram  and  torpedo-power. 

So  that  speed,  which  stands  fourth  in  order  for  battleships^  is  here 
placed  second,  while  coal  stowage  and  medium  caliber  gun-power  conis 
before,  instead  of  after,  protection. 

In  order  to  combine  formidable  offensive  powers  with  high  speed  and 
good  protection  a  tonnage  of  13.000  is  not  considered  excessive.  This 
tonnage  should  command  a  speed  of  24  knots,  which  is  about  a  knot 
faster  than  most  of  the  best  foreign  cruisers,  and  the  essayist  is  inclimd 
to  favor  triple  screws,  since  a  ship  under  easy  steam  using  the  central 
propeller  only,  with  a  reverse  of  steam  on  the  others  would  probably 
cruise  more  economically  than  with  twin  screws. 

Upon  the  question  of  sheathing,  a  subject  which  both  here  and  in 
America  has  been  lately  under  discussion,  it  is  considered  that  smce  our 
large  cruisers  have  frequently  to  proceed  on  long  cruises,  with  infrequent 
opportunities  of  docking,  it  would  probably  be  advantageous  that  such 
vessels  shoufd  be  sheathed.  For  although,  when  both  ships  are  clean,  a 
coppered  ship  by  reason  of  her  heavier  lines  is  somewhat  slower  than  a 
similar  unsheathed  vessel,  the  advantage  is  reversed  after  a  very  short 
time  out  of  dock. 

A  suflfrcient  coal  stowage  is  of  course  essential  to  the  eflftciency  of  any 
cruiser,  and  for  a  first-class  cruiser  of  t3,0QO  tons  a  capacity  to  carry  as 
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much  as  2500  tons  is  regarded  as  necessary-  In  connection  with  the 
stowage  of  coal  an  important  remark  by  Captain  Mahan  is  cited  that  a 
too  nttfiute  subdivision  of  the  bunkers,  with  a  view  to  reduce  her  chances 
of  being  sunk  in  action.  Is  very  undcsirabk,  since,  as  in  the  case  of  the 
American  vessel  Minneapolis,  the  time  spent  in  coaling  and  trimming 
may  seriously  affect  the  efficiency  of  the  ship. 

Upon  the  question  of  the  most  appropriate  armament  to  be  carried  by 
the  largest  type  of  cruiser.  Commander  Ballard  is  not  altogether  in  accord 
with  the  notions  which  prevail  at  headquarters  at  present.  The  armored 
cruiser  Cressy,  now  building,  of  i;2,ooo  tons,  is  to  carry  two  9.2*inch  and 
twelve  6^inch  guns.  He  points  out  that  there  are  two  objections  to 
placing  guns  of  large  caliber  on  board  of  cruisers.  The  first  objection 
IS  that  the  stability  is  diminished,  and  the  Spanish  vessel  Reina  Regente 
was  so  affected  in  this  way  that  she  succumbed  to  an  ordinary  gale.  And 
the  second  drawback  is  that  the  frame  of  a  cruiser  is  not  sufficiently 
strong  to  withstand  the  strain  caused  by  the  firing  of  the  heavy  guns;  the 
American  ships  Iowa  and  Texas,  regarded  as  successes  when  first  con- 
structed, having  both  been  seriously  injured  by  the  firing  of  the  12-inch 
guns.  Moreover,  guns  of  8-  or  g-incb  caliber  are  not  sufftciently  pow- 
erful to  enable  a  cruiser  to  engage  a  battleship  with  much  prospect  of 
success.  These  facts,  coupled  with  the  consideration  that  in  the  matter 
of  weight,  two  6-inch  guns  can  be  carried  for  one  8-inch,  or  three  for  one 
g^-inch,  lead  to  a  recommendation  that  the  armament  of  the  13, 000- ton 
cruiser  should  be  limited  to  a  battery  of  eighteen  or  more  6- inch  guns, 
supplemented  by  at  least  a  do  ten  12-pounder  quick-firers.  This  would 
reduce  the  armament  of  the  proposed  13,000-tQn  vessel  to  a  level  not 
much  higher  than  that  of  the  Monmouth  class  of  g6oo  tons  now  under 
construction,  in  which  fourteen  6*inch  guns  and  ten  l2-pounder  quick- 
firers  are  to  be  carried. 

In  the  matter  of  armor-plates,  for  cruisers,  as  for  battleships,  the 
essayist  lays  great  stress  on  the  necessity  of  protecting  the  guns  and  the 
men  fighting  them  rather  than  the  water-Hne.  It  is  remarked  that  in  the 
destruction  of  Cervera's  squadron  the  vessels,  although  they  surrendered 
to  battleships,  had  their  water- lines  and  machinery  practically  intact, 
having  been  put  out  of  action  almost  wholly  by  the  fire  of  the  6'inch  or 
smaller  guns.  With  the  proposed  armament  of  6-inch  guns,  it  is  sug- 
gested that  they  shouM  be  carried  in  separate  casemates  with  from 
plating  of  6- inch  Harveyi^cd  steel,  and  side  and  rear  plating  of  about 
4  inches. 

The  necessity  of  plating  the  rear  as  well  as  the  front  of  a  gun  is  cm- 
phasiied  by  the  experience  of  the  action  at  Santiago  in  which  shells  were 
found  to  explode  frequently  inside  the  ships. 

The  protective  deck  is  also  considered  an  important  feature,  since  it 
serves  the  double  purpose  of  protecting  the  vital  portions  of  the  ship 
from  the  direct  horizontal  impact  of  a  projectile,  and  from  the  effect  of 
shells  constantly  exploding  above, 

A  4-inch  belt  round  the  water-Une,  gradually  reduced  to  a  inches  at  the 
extremities,  is  also  contemplated,  as  well  as  a  3-inch  shell-proof  trunk 
surrounding  the  funnel  casing  between  decks.  Submerged  torpedo-tubes 
«nd  a  ram  are  considered  to  be  somewhat  more  applicable  to  cruisers 
than  to  battleships,  for  possible  use  as  a  last  resort,  since  they  hardly 
.detract  ippreciably  from  the  ship's  speed,  but  she  should  have  only  light 
pole  masts  and  no  fighting-tops. 


554 


PROFESSIONAL  NOT^, 


It  would  be  vf  ellp  in  the  opinion  of  C«>Riiii«]dcr  BaUa.nL  tf  only  iiiOQCf 
were  no  object  thai  all  our  cruisers  should  he  of  the  first  diss,  Sioot 
however,  the  question  of  expense  cannot  be  altogether  dbresardel  w^ 
since*  in  the  matter  of  cost,  one  first-cUss  cruiser  i%  equivalent  lo  two 
second^  and  to  four  or  even  live  third-class  cruisers,  provmon  iintst  be 
made  both  for  ships  of  each  of  these  types.  The  ideal  seoood-dast  umsa 
should,  he  thinks,  have  a  speed  of  twenty-two  knoij^  and  m  wxdm  of 
action  of  8000  miles.  As  armament  ten  6-inch  quick-firers  siMMld  inffice, 
supplemented  by  is^pounders*  and  otic*poundcr  Maxims.  For  pfotedioc! 
she  should  rely  upon  her  protective  deck,  and  a  complete  sTStem  of 
isolated  shelter  for  the  6- inch  guns,  either  in  the  form  of  casemates  or 
of  circular  shields  five  inches  thick. 

For  the  third-class  cruiser  a  displacement  of  2000  tons  would  be  soffit 
cicttt,  with  a  speed  of  twenty-one  knots,  and  she  should  carry  two  6-iiidi 
quick-firers,  mounted  one  forward  and  one  aft,  and  a  12-pounder  battery 
of  at  least  six  guns  on  each  broadside.  Such  vessels  to  have  a  radius 
of  action  of  2000  miles,  and  to  be  unsheathed,  since  docking  facilities  ire 
much  more  general  for  them  than  for  the  larger  classes. 

From  the  third-class  cruiser  of  2000  tons  we  pass  at  a  bound  to  tte 
destroyer  of  some  jso  tons.  Gunboats  and  torpedo  cruisers  of  from  300 
to  1000  tons  displacement  do  indeed  exist  in  foreign  navies^  but  they  Mt 
so  lightly  armed  that  a  single  destroyer  could  meet  them  on  equal  termi. 
For  commerce  destroyers,  too,  they  are  considered  too  small  for  diitant 
ocean  w*ork  and  too  weak  for  lines  of  traffic  near  home.  They  are  there- 
fore left  out  of  account. 

The  torpedo-boat  proper  also  may  be  neglected,  as  belonging  essen- 
tially to  a  defensive  system  of  warfare,  and  therefore  better  suited  to 
weaker  powers. 

The  tonnage  of  a  destroyer  should  be  about  350,  and  her  armamcnl 
two  L2-pounders  and  four  one-pounder  Maxims  on  the  broadside. 

Her  coal  supply  to  be  such  as  would  carry  her  for  eight  or  ten  days  *t 
economical  speeds,  or  two  days  at  fulL 

As  auxiliary  vessels,  the  essayist  points  out  the  desirability  of  attachini 
a  workshop  or  repairing  ship  to  each  fleet,  as  well  as  a  fast  collier  or 
storeshtp,  specially  fitted  with  appliances  for  rapidly  loading  or  unloadiDS< 

Assuming,  as  is  probable,  that  the  winner  of  th^  gold  medal  may  ^ 
accepted  as  the  exponent  of  the  opinions  of  his  brethren  in  general  wc 
may  note  with  satisfaction  that  the  fleet  is  being  developed  upon  line^ 
which  meet  with  the  approval  of  the  sea  ofTtcers.  With  regard  to  the 
few  points  of  detail  in  which  Commander  Ballard  has  any  change  ^^ 
suggest,  some  of  his  opinions^  as  we  pointed  out  last  week,  have  receive^ 
very  marked  confirmation  in  the  Belleisle  experiments.  The  others,  an*' 
in  particular  the  important  recommendation  with  regard  to  reducing  the 
caliber  of  the  principal  guns  carried  by  first-class  cruisers,  may  be  eJt' 
pected  to  receive  attention  from  the  responsible  authorities  in  due  course. 
— Unittd  Servki  GasitU. 


II  S.  BATTLESHIPS  PENNSYLVANIA  AND  CLASS. 

By  act  of  Congress,  approved  March  3d  of  last  year,  provision  was 

made  for  the  construction  of  three  sea-going  battleships  of  great  power 
and  speed,  equivalent  to  that  of  foreign  ships  of  the  same  type,  for  the 
tJnited  States  navy.    After  nearly  fifteen  months'   delay,  the  plans  for 
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ificse  new  ships  have  been  settled  upon.  The  questions  of  the  price  of 
armori  sheaihing  and  the  arrangement  of  batteries  have  been  responsible 
naainlx  for  the  delay*  These  are  now  substantially  settled.  Krupp  artnor 
jll  be  used  for  the  heavy  protection;  there  will  be  no  sheathing,  and  the 
Hpcti-discussed  superimposed  turret  will  not  be  seen  on  these  ships. 
^»In  the  arrangement  of  the  main  battery,  the  scheme  originally  used  in 
tJie  Indiana  class  will  be  developed,  supplemented  by  a  broadside  rapid* 
fire  batter>'  characteristic  of  all  American  battleships  designed  since  the 
battle  of  the  Yala*  The  same  characteristic  light  draft  is  carried  out 
in  these  heavy  vessels,  and,  to  that  end,  the  ships  are  given  plenty  o£ 
beam  and  a  good  deal  of  length,  the  latter  permitting  of  lines  hne  enough 
to  more  than  assure  the  maximum  required  speed.  The  general  features 
and  principal  dimensions  are:  Length  on  load  water-line,  435  feet;  beam, 
extreme,  at  load  water-ltne,  76  feet;  trial  displacement,  14,650  tons;  mean 
draft  at  trial  displacement,  24  feet;  greatest  draft,  full  load^  about  26  feet; 
coal  carried  on  trial,  900  tons;  coal-btinker  capacity,  1900  tons;  feed- 
water  carried  on  trial,  66  tons;  maximum  indicated  horse-power,  19,000; 
speed,  contract,  per  hour,  19  knots;  complement — officers,  seamen  and 
marines,  703. 

Trial  displacement  means  the  vessel  and  her  equipment  complete,  with 
900  tons  of  coal,  66  tons  of  water  for  steaming  purposes,  p!us  two^thirds 
of  totaJ  ammunition  and  two -thirds  the  total  stores  and  provisions,  and 
all  the  crew. 

The  ships  will  have  the  usual  double  bottom ^  and  will  be  divided  into 
the  now  common  close  water-tight  subdivisions  up  to  the  g«n  deck.  All 
fine  mains  will  be  carried  below  the  protective  deck,  risers  leading  there- 
from up  to  the  stations  on  the  decks  above.  Woodwork  will  be  Umited 
to  the  indispensable  minimum,  and  all  of  that,  save  the  India  teak  armor 
backing  and  the  battens  for  the  electric- light  wires,  will  be  fireproofed* 
The  decks  will  be  covered  with  linoleum,  with  the  single  exception  of 
the  main  deck,  which  will  be  planked  over  a  complete  metal  deck.  The 
Hirmor  protection  to  the  hull  will  consist  first  of  an  S-foot  water-line  belt, 
which  at  deepest  load  draft  w*tll  be  l  foot  above  the  water-line.  This 
armor  belt  will  extend  from  bow  to  stern.  Amidships,  for  a  distance  of 
190  feet,  abreast  the  engines  and  boilers,  it  will  have  its  maximum  thick- 
oess  of  It  inches.  This  11  inches  extends  down  to  a  distance  of  5  feet, 
whence  the  armor  tapers  to  S  inches  at  the  edge.  For  a  distance  of  45 
feet  forward  and  aft  of  this  thickest  portion  the  armor  will  have  a  maxi- 
mum thickness  of  9  inches,  tapering  to  6  inches  at  the  lower  edge,  the 
next  30  feet  forward  and  aft  will  be  of  6-inch  armor,  tapering  to  4.5  inches, 
the  next  20  feet  forward  and  aft  will  be  of  5 -inch  armor,  reducing  to  4 
inches  at  the  edge,  and  the  rest  of  the  ships  thence  to  the  bow  and  to 
the  stern  will  be  of  armor  uniformly  of  4  inches  from  top  to  bottom. 

Above  the  main  belt  for  a  distance  of  245  feet — the  space  occupied  by 
the  main,  broadside,  rapid-fire  battery  of  six  6-mch  guns — the  sides  will 
be  protected  by  6  inches  of  armor  reaching  all  the  way  up  to  the  main 
deck  on  which  rest  the  turrets.  This  upper  and  lower  casemate  armor 
turns  inboard  diagonally  aft,  and  butts  against  the  barbette  of  the  r2-inch 
turret  Forward,  this  6-inch  armor  also  turns  inboard  diagonally  and 
terminates  against  the  forward  12-inch  turret,  but  the  lower  course,  reach- 
ing from  the  protective  deck  up  to  the  gun  deck,  is  inclined,  yielding  just 
thai  much  more  protection  against  a  raking  fire.  There  is  a  complete 
protective  deckj  reaching  from  the  bow  to  the  stern.     Throughout  the 
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rna  itf  tlie  toMin  portioii  of  the  wmter-liiie  beH.  iLl^  deck  oi  il-^  ificne^ 
rests  flatli^  cm  tbe  top  of  the  iaaer  upper  ledge  of  thi^  m^m  belt  bui 
llmice  to  ^c  bow  and  to  tbe  steni  it  curves  downw^ni.  Tbc&e  ilopei 
arc  1  incbes  tbkk  A  celhiiosc  belt,  3  leet  tbick.  is  to  be  worked  ilong 
die  ndes  above  the  procectivc  deck  all  fore  and  ail,  mod  n^cbtng  op  to 
tbc  wider  side  of  the  gtia  deck. 

The  imif)  battery  will  consist  of  kmr  40-oHbcr  LT-incfa  breecb*1oidia(  ! 
rifles*  «nd  ^ght  8^ictch  breecfa^oading  rides  of  45  cabers,  housed  in  pun  i 
ta  six  txtirets.  Tbe  12- inch  turrets  are  of  tbe  elltptkaj,  balanced  barbette 
Ijrpe  The  t^iuch  turrets  have  a  getierai  thkkness  of  to  inches,  mtb 
port  plates  of  it  inches.  The  S-ioch  turrets  wHl  be  balanced,  but  roQui 
ti>e  mrmor  generally  for  the  turrets  and  barbettes  being  6  inches,  miih 
port  pimtes  of  6H  inches.  The  ^ces  of  all  the  ttureU  are  sharply  cut  and 
iadincd,  pennittiug  of  elevating  the  guns  qnite  25  degrees,  therebj 
grcstly  tucreasing  their  bombardmg  power. 

Tbe  secondary  battery,  or  main  rapid-fire  battery,  b  comp 
twelve  so-caliber  breech -loading  6- inch  rifles  of  high  power.  The 
protection  to  these  pieces  arc  the  6- inch  side  artoor  and  the  heavy  shields 
to  be  carried  on  each  gun.  Between  each  pair  of  these  riBes  there  will  be 
a  a34-lBcfa  nickel' St  eel  bulkhead.  The  arcs  of  fire  of  these  guns  is  iw 
degrees — 55  forward  and  55  degrees  aft  of  the  beam.  The  ports  or  fpoo- 
sons  are  set  back  from  the  main  side  line  in  pairs,  so  that  two  of  tht 
guns  can  be  turned  within  the  side  line  of  each  of  the  recesses,  of  whicb 
there  are  three  on  each  side.  The  12- inch  guns  train  through  arcs  of  270 
degrees,  while  the  8-inch  guns  have  arcs  of  110  degrees  from  directly 
forward  and  aft  back  towards  the  beam. 

The  ammunition  hoists,  all  of  which  arc  electrically  controlled,  are  to 
have  the  following  rates  of  supply":  One  full  round  of  powder  and  pro- 
jectile to  each  of  the  la^fnch  guns  every  ninety  seconds,  one  fuU  roend  d 
powder  and  projectile  to  each  Scinch  gtm  every  fifty  seconds,  and  tbret 
complete  rounds  to  each  of  the  6-inch  guns  every  minnte*  Tbe  timet 
tnmtng  gear,  ramming  gear,  and  elevating  gear  are  al!  to  be  ufider 
electrical  control. 

The  auxiliary  battery  will  be  composed  of  the  following  pieces:  Twdve 
3-inch,  14-poynders,  rapid-fire  riOes;  twelve  ^-pounders:  four  i -pounders,  , 
automatic;  four  S -pounders,  single-shot;  two  3- inch  field  guus;  two  Gat-  ' 
lings;  si3t  .03- inch  caliber  automatics.     Four  of  the  14-pounders  will  be 
mounted  on  each  side  of  the  gun  deck,  two  forward  and  two  aft  of  the 
6-inch  guns;  while  the  four  remaining,  two  on  each  side,,  will  be  mounted 
on  the  main  deck  nithin  the  superstructure.    AU  of  the  14-poundersp  be- 
sides their  shields,  will  be  protected  by  broad  plates  01  2* inch  armor. 
There  w^iU  be  two  automatic  i -pounders  in  each  tower  top,  and  two  single- 
shot   t*pounders  in  each  of  the  upper  tops;   the  other  small   rapid-fire 
guns,  excepting  the  field  pieces,  being  mounted  wherever  advantageoui 
on  the  forward  and  after  bridges,  and  on  the  superstructure  deck  forward 
and  afL    There  will  be  two  submerged  torpedo-tubes  situated  forward, 
and  the  firing  station,  well  protected  from  guns  up  to  the  6*pounder»  will  J 
be  directly  above  the  torpedo-room.  ^ 

The  motive  power  will  be  two  four- cylinder  triple-expansion  engines. 
actuating  twin  screws,  and  working  in  separate  water-tight  compartments. 
The  cylinders  will  be;  high -pressure,  35-inch;  intermediate-pressure,  sc- 
inch, and  two  low-pressure  cylinders  of  66  inches,  with  a  common  stroke 
of  48  inches.    The  engines  are  expected  to  make  120  turns  a  minute  when 
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developing  the  required  19.000  indicated  horse-power.  Steam  at  a  work- 
mg  pressure  of  250  pounds  will  be  supplied  by  twenty -four  straight -tube 
wmter-ttibe  boilers*  having  a  heating  surface  of  56,000  square  feet,  and  a 
tot&L  gr^te  surface  of  1290  square  feet.  There  will  be  six  fire-rooms. 
There  will  be  the  usual  blowers  in  each  fire*roDm  arranged  to  provide  an 
ashpit  pressure  not  exceeding  t  inch  of  water  when  running  under  forced 
draft.  The  engineer-in-chief  has  been  particularly  insistent  that  the 
engine-rooms  and  fire -rooms  should  be  as  comfortable  as  possible,  and 
In  the  stowage  of  coal  he  has  seen  to  it  that  there  are  no  troublesome 
pockets. 

The  electrical  generating  plant  will  consist  of  ten  units,  each  unit  to  be 
composed  of  an  engine  and  dynamo  mounted  on  a  combination  bed-plate. 
Two  units  will  have  a  rated  output  of  1250  amperes  at  80  volts,  while  the 
eight  other  units  will  have  a  rated  output  of  635  amperes  each  at  80  volts ; 
the  total  weight  of  the  ten  units  complete  not  exceeding  l66tOOO  pounds. 
Besides  lighting  the  ship  inside  and  out*  controlling  the  turrets  and  rais- 
ing the  ammunition,  the  blowers  ventilating  the  hull  and  turrets  will  be 
run  electrically:  the  air  compressor  for  the  torpedo  flasks  will  be  under 
dectrical  control,  as  will  also  the  machine*shops  and  the  machinery  of 
the  laundry.  The  laundry  will  be  able  to  hatidJe  daily  the  wash  of  seventy- 
fire  persons. 

All  principal  water-tight  doors  will  be  fitted  with  power  devices  for 
closing  from  a  central  operating  station,  and  there  will  be  the  usual  in- 
dices showing  which  of  these  doors  are  open  or  closed.  The  pilot-house 
will  be  of  bronze,  with  a  conning-tower  of  hardened  steely  9  inches  thick, 
underneath  it,  and  there  will  be  a  signal*tower  5  inches  thick  on  the 
superstructure  deck  just  abaft  the  mainmast.  There  will  be  a  dense-air 
plant  for  refngerating  purposes*  having  the  equivalent  of  a  daily  output 
of  three  tons  of  ke.  Pipes  from  this  plant  will  lead  to  the  principal 
magazines,  enabling  them  to  be  kept  at  any  desired  temperature.  The 
magazines  will  also  be  insulated  by  some  approved  non-conducting  ma- 
terial. 

Tanks  for  fresh  water  holding  quite  10,000  gallons,  and  an  evaporating 
plant  of  four  units,  each  equal  to  a  daily  output  of  4750  gallons,  and  a 
distilling  apparatus  having  a  per  diem  capacity  of  io,ooo  gallons  will  be 
provided.  The  accommodation  includes  separate  cabins  for  an  admiral 
and  a  commanding  ofhcer,  a  state-room  and  private  bath  for  the  admiral's 
chief  of  staff,  and  forty-two  other  state-rooms,  most  of  them  without  the 
armor  protection,  so  that  they  can  have  the  advantage  of  natural  ventila- 
tion and  daylight.  The  maximum  freeboard  of  20  feet  runs  from  bow  to 
stem.  Thirty-six  months  is  the  maximum  time  allowed  for  the  building 
of  these  ships,  which  will  bear  the  names  of  Pennsylvania,  New  Jersey 
and  Georgia. — The  Eniinecr,  June  8,  1900. 


THE  CRUISER  DENVER. 

Work  on  the  construction  of  the  sheathed  protected  cruiser  Denver 
for  the  United  States  navy  was  begun  on  June  28  at  the  shipyard  of  Neafte 
It  Levy,  Philadelphia.  This  vessel  will  be  the  first  of  six  similar  cruisers, 
the  others  being  the  Cleveland,  the  Chattanooga,  the  Des  Moines,  the 
Galveston  and  the  Tacoma,  all  of  which  are  to  be  known  as  the  Denver 
class*    They  will  be  292  feet  in  length,  44  feet  beam,  15  feet  9  inches  draft 


s^ 


FROFESSIOI4AL   NOTES. 


«fid  S2O0  Xi>u%  dtfiptacemeitt,  with  a  required  speed  of  17  knots.  The 
chief  pccnltartty  of  the  Denver  type  is  th&t  these  vessels  will  be  sbeitj^d 
with  yellow  pine  and  coppered.  The  advantage  of  this  construction  ii 
that  the  vessels  will  not  have  to  be  docked  so  often  as  they  woM  ol 
necessity  be*  if  of  ordinary  steel  construction.  In  salt  water  steel  qmddj 
becomes  fouled »  and  accumulations  adhere,  whereas  those  that  fonn  on 
copper  peel  away,  and  the  vessels  can  be  kept  in  commission  »  nrnch 
longer  time  without  being  docked. — The  Iron  Age,  July  5,  igoo. 


H.  M.  AEMORED  CRUISER  HOGUE. 

Her  Majesty^s  cruiser  Hogue,  launched  by  Lady  Muncaster  on  August 
1$,  is  a  warship  of  the  Crcssy  type.  She  is  one  of  the  first  armored 
cmisers  built  since  the  Australia  class  was  ordered  over  10  years  afifo,  and 

constitmes  an  entirely  new  type  of  fighting  ship.  In  many  respects  tbe 
Hoguc  resembles  the  Powerful,  also  built  by  Messrs.  Vickers,  Sons  and 
Maxim,  Limited,  embodying  the  best  features  of  that  magnificent  ship, 
with  the  addition  of  an  armored  belt  of  considerable  area.  The  dispkct- 
ment  is  12,000  tons.  The  hull  is  sheathed  with  teak  and  coppered  The 
armament  comprises  9.2-inch  (22-ton)  guns,  each  mounted  in  anflored 
barbettes,  the  mountings  being  a  special  design  of  the  Vickers  Company. 
by  which  the  guns  can  be  loaded  at  any  angle  of  elevation  for  training. 
These  9.2- inch  guns  fire  a  ^So-pound  projectile  with  a  muzzle  energy  of 
14,520  foot-tons.  There  are  also  eight  d^inch  guns,  with  a  great  range  of 
fire,  and  there  are  distributed  throughout  the  ship  twelve  12-pouiider 
quick-firing  guns  and  a  number  of  machine  guns.  The  four  boiler  com- 
partmenis  of  the  Hogue  lake  up  130  feet  of  the  length  of  the  ship,  the 
coal-bunkers  being  arranged  on  either  side  of  the  boiler-rooms,  and  over 
the  protective  deck;  and  an  ammunition  passage  is  situated  immediatdj 
under  the  protective  deck.  There  is  also  an  athwartship  bunker  right 
forward.  Thirty  boilers  are  carried,  all  of  the  Belleville  type.  The  boil- 
ers have  been  designed  virith  the  most  liberal  steam-generating  surlaccSj 
so  that  no  difficulty  should  be  experienced  in  obtaining  the  full  power* 
and  even  more,  if  of  any  utility;  and  at  the  same  time  a  higher  power  is 
obtained  per  ton  of  machinery  than  could  be  realised  with  ordinate 
boilers.  At  full  power  the  engines  will  make  120  revolutions,  which  is 
estimated  to  drive  the  ship  at  21  knots.  The  gun  mountings^  under 
manufacture  by  Messrs*  Vickers,  will  be  placed  on  board  previous  to  the 
official  trials  being  carried  out.  and  when  ready  to  leave  Barrow,  the 
Hogue  will  be  delivered  to  Her  Majesty's  dockyard,  Devonport*^ 
Engineering^  Aug.  1 7,  1900. 


H.  M.  TORPEDO-BOAT  DESTROYER  VIPER. 

Last  week  the  new  torpedo-boat  destroyer  Viper,  w^hich  has  been  buiit 
by  Hawthorn,  Leslie  &  Co.,  Hebburn,  to  the  order  of  the  Parsons  Steam 
Turbine  Company,  underwent  a  series  of  steam  trials,  and,  in  accordance 
with  anticipations,  eclipsed  all  previous  records  for  speed.  The  vessel  is 
210  feet  long.  21  feet  beam,  has  a  depth  of  12  feet  6  inches,  and  is  pro- 
pelled by  steam  turbines  fitted  by  the  contractors.  The  engines  arc 
similar  to  those  of  the  Turbinia,  but  are  in  duplicate,  and  consist  of  two 
distinct  sets  on  each  side  of  the  vessel.     There  are  four  screw  shafts  in 
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entirely  independent  of  each  other^  the  two  on  each  side  being  driven 
one  high-  and  one  low-pressure  turbine  respectiveiy,  of  about  equal 
wer;  while  the  two  low-pressure  turbines  drive  the  two  inner  shafts, 
4  to  each  a  small  reversing  turbine  is  also  permanently  coupled,  and 
oives  idly  with  them  when  going  ahead.  Two  propelters  are  placed 
each  shaft,  the  foremost  in  each  case  having  a  siightly  lesser  pitch 
the  after  one.  The  thrust  from  the  screw  shafts  is  entireSy  balanced 
the  steam  acting  on  the  turbines.  So  far  as  the  boilers,  auxiliary 
ichinery  and  condensers  are  concerned,  they  are  of  the  usual  type  in 
ch  vessels;  but  thetr  size  ts  increased  to  meet  the  much  larger  power 
be  developed,  and  to  compensate  for  the  lesser  weight  of  the  main 
engines,  shafting  and  propellers,  as  well  as  the  lighter  structure  of  the 
engine  beds.  The  boilers  are  of  the  modified  Yarrow  pattern,  with  a 
total  healing  surface  of  150,000  square  feel,  and  grate  surface  of  272  square 
feet;  while  the  condensers  have  a  cooling  surface  of  Sooo  square  feet. 
Steam  is  admitted  directly  through  a  regulating  valve  to  the  high-pres- 
sure turbine  driving  one  shaft*  after  which  it  passes  to  the  adjacent  low- 
pressure  turbine,  driving  its  shaft  independently,  thence  it  flows  to  the 
condenser,  and  boih  the  shafts  then  drive  the  vessel  ahead.  The  revcrs- 
g  turbine  revolves  with  the  low-pressure  shaft,  and  being  permanently 
nnccted  with  the  vacuum  in  the  condenser,  no  appreciable  resistance  is 
Ifercd  to  its  motion  under  these  conditions.  To  go  astern  the  ahead 
neam  valve  is  closed,  and  the  astern  steam  valve  opened,  admitting  the 
steam  from  the  boilers  to  the  reversing  turbine,  and  reversing  the  direc* 
tion  of  rotation  of  the  inner  screw  shaft.     On  the  other  side  of  the  vessel 

»the  arrangement  is  the  same,  so  that  she  can  be  maneuvered  as  an  ordi- 
nary twin-screw  vessel,  and  with  great  facility  and  quickness.  In  ordinary 
reciprocating  engines  the  weight  of  machinery  for  each  indicated  horse- 
liower  developed  is  55  pounds,  while  in  the  turbine  the  weight  of  machin- 
ery per  indicated  horse-power  is  said  to  be  only  35  pounds,  thereby  effect- 
ing a  great  saving  in  weight.  The  engines  are  a!l  below  the  water-line— 
an  essentia]  factor  in  the  construction  of  war  vessels.  Owing  to  a  dispute 
amongst  the  engineering  staff  employed  on  board  the  Viper,  says  the 
Kew^astU  Chronkk,  the  trial  of  the  boat  had  to  be  carried  out  last  Friday 
by  apprentices  and  the  office  staff,  but  the  success  of  the  trip  was  not 
impaired,  as  will  be  seen  from  the  following  particulars,  for  which  we  arc 
indebted  to  the  paper  above  mentioned:  The  Viper  left  the  works  shortly 
after  ii  o'clock,  steaming  to  the  harbor  mouth  at  15  knots,  and  twenty 
tninutes  after  passing  the  North  Pier  end  she  increased  her  speed  to 
36.585  knots.  Subsequent  spins  showed  a  speed  of  35-505  knots,  37* ^'1 
knots,  36.585  knots,  37  1 '3  knots,  and  the  last  36.072  knots,  the  Admiralty 
mean  speed  for  the  six  runs  showing  36.581  knots.  In  the  trials  the 
turbines  made  1180  revolutions  per  minute^  and  developed  12,000  indi- 
um cated  horse-power.^TAtf  Engineer,  July  20,  190a 


THE  JAPANESE  ARMORED  CRUISER  ADSUMA, 


The  Adsuma,  built  at  St.  Naiaire,  save  in  the  matter  of  dimensions  and 
one  or  two  small  details,  is  a  sister  to  the  Yakumo,  a  ship  that  has  already 
been  described  at  length  in  The  Eniinter.  Ltke  the  Yakumo,  she  is  the 
original  Japanese  design  for  the  Asan^  class,  and  slightly  inferior  to 
those  vessels  in  armament  and  disposition  of  guns* 
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The  assninptioii  is  that  the  Adsttoaa'f  coaJ  SQpply  is  about  the  s^me  is 
lliat  of  the  other  ships,  but  doubt  exists  on  this  point.  It  should  be 
noted  that  tht  Asama  and  Tokiwa  were  built  first — their,  sisters,  Idtamo 
and  Iwaic*  now  building  at  Els  wick,  have  Knipp  armorp  and  lack  the 
bow  torpedo-tube  which  the  Japanese  have  now  discarded. 

It  is  iuterestifi^  to  compare  the  dimensions  of  these  various  crafts  and 
to  note  how  long  and  narrow  the  French  v-essel  is  in  comparison  with  tlie 
Els  wick  model,  which  is,  relativelv  to  bearn^  the  shortest  of  the  cbis, 
although  the  swiftest.  This  wotild  imply  that  the  Adsuma  its  a  httVf 
sea  would  be  less  likely  to  lose  her  speed,  but  in  no  weather  is  she  likdy 
to  be  as  handy,  or  anything  like  as  handy,  as  the  Asatna  t^i^e*  which  is 
probably  a  much  better  sea  boat  also. 

The  Adsuma  was  originally  intended  to  have  two  funnels  only,  but  sht 
has  been  built  with  three,  the  peculiar  placing  of  which  makes  her  not 
very  unlike  the  French  cruiser  d'Entrecasteaux  in  appearance.  Her  fun- 
nels are  noticeably  short  and  stumpy. 

A  noteworthy  item  in  connection  with  these  ships  is  their  speed.  AH, 
we  believe,  cost  about  the  same  price:  the  higher  speed  and  superior 
armament  of  the  Elswick  vessels  would  seem,  therefore,  to  indicate  that 
the  British  firm  is  able  to  give  more  for  the  money  than  the  foreigners, 
despite  the  legend  that  the  Continent  is  the  place  for  cheap  work. 

Harvey- nick  el  armor  is.  of  course,  cheaper  than  Krupp,  costing  only 
some  ^o  or  so  per  ton  against  £iio  per  ton  for  Krupp  cemented.  The 
Elswick  cruisers  Idzumo  and  Iwate  have,  however,  Krupp  armor,  which 
is  paid  for  by  the  reduction  of  a  knot  in  the  speed.  This  still  leaves  them 
31  •knot  ships,  and,  of  course,  they  still  carry  the  two  csctra  d^inch  quick- 
firers. 
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Armored  cruisers  is  the  designation  given  to  at!  these  vessels,  though 
from  our  point  of  view  it  is  nominal  only,  since  the  Japanese  do  not  pro- 
pose to  use  them  as  cruisers  so  much  as  second-rate  battleships.  Five 
Asamas  can  be  constnictcd  for  the  price  of  three  Hatsuses,  and  it  is  a 
pretty  problem  which  is  the  best  value  for  the  money.  Against  modern 
vessels,  three  big  first-class  battleships  would  no  doubt  be  better  than 
five  smaller  craft  devoid  of  heavy  armor-piercing  guns ;  but  comparatively 
few  of  the  world's  warships  arc  quite  modem.  Against  older  lypes  the 
five  medium  vessels  may  well  be  held  better  than  the  three  very  powerful 
ships.  All  this»  however,  is  speculation,  concerning  which  there  will  be 
no  definite  answer  till  two  first -class  powers  are  involved  in  a  naval  war. — 
The  Engineer,  Aug.  17*  1900. 


TORPEDO-BOATS  FOR  THE  DUTCH  NAVY, 

The  vessels  are  named  Hydra  and  Scylla,  and  are  intended  to  strengthen 
the  naval  power  of  the  Dutch  authorities  at  their  East  Indian  colonies. 
They  are  tjo  feet  long  and  13  feet  6  inches  beam,  and  have  a  displacement 
of  about  90  tons.  Their  guaranteed  speed  on  official  trial,  carrying  a 
load  of  165-^2  tons,  for  three  hours,  was  23  knots. 

The  general  arrangement  of  these  boats  is  similar  to  what  is  customary 
in  vessels  of  this  class^  the  crew  space  being  forward  and  the  officers  and 
petty  officers  having  their  cabins  aft.  The  tnachinery  consists  of  a  set 
of  inverted  triple-expansion  surface-condensing  engines,  indicating  about 
1200  horse-power.  The  air  and  feed  pumps  are  driven  off  the  forward 
end  of  the  crankshaft. 

The  special  feature  abotit  these  engines,  in  which  they  differ  from  those 
of  other  torpedo- boats*  is  the  system  of  forced  lubrication  which  has 
been  adopted,  the  working  parts  of  the  engines  being  completely  en- 
closed. This  plan  has  been  introduced  with  great  success  in  many  types 
of  land  engines,  such  as  those  manufactured  by  Messrs.  Belliss  and  Mor- 
com.  The  great  advantage  of  forced  lubrication  is  that  all  anxiety  on  the 
part  of  ihe  engineering  staff  is  set  at  rest  as  regards  this  point,  which  is 
one  of  the  most  important  in  the  proper  working  of  such  fast*running 
machinery.  As  a  consequence,  a  small  engine-room  staff  may,  in  case  of 
emergency,  control  the  machinery;  as  the  lubrication,  being  self-acting, 
does  not  require  attention.  This  might  be  a  circumstance  of  the  very 
first  importance  in  time  of  war,  when  engineers  and  artificers  may  be 
very  scarce  indeed. 

There  is  a  centrifugal  circulating  pump  with  its  engine,  for  supplying 
the  condenser  with  water;  an  evaporator  and  distilling  plant,  in  duplicate; 
steam  steering  engine  and  air  compressor;  also  dynamo  for  electric 
light  ing^  There  is  an  overhead  fan  and  fan  engine  in  the  stokehold  be- 
tween the  two  boiiers,  for  forced  draft. 

The  boilers  are  of  the  Yarrow  water-tube  type,  with,  of  course,  straight 
tubes.  We  learn  that  this  type  of  boiler  is  rapidly  gaining  in  favor  abroad, 
and  has  now  been  installed  in  a  very  large  number  of  cruisers  and  iron- 
clads with  considerable  success. 

There  is  a  Worthington  pumping  engine  in  the  stokehold  for  feeding 
the  boilers  when  the  main  engines  are  not  working.  The  bunkers  hold 
about  18  tons  of  coal.  The  armament  consists  of  three  t&-inch  swivel 
I  torpedo-tubes,  and  two  6- pounder  quick*firmg  guns. 

The  official  trial  of  the  Hydra  took  place  on  May  25,  under  the  diree* 
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taon  of  Mr.  Lodcr*  Chief  Consimcior  of  the  Royal  Dutch  N*¥y,  Mt. 
Kooiag,  Engine«r*iri-Chief,  and  Captain  dc  Booy^  who  will  command 
the  vcsseK  A  mcaTi  %petd  of  24-37  ^ois  was  made  for  the  three  bours, 
with  160  pounds  of  steatn,  and  a  trifle  over  400  revolutions  per  juinute, 
the  load  cai-ried  heins  17H  tons. 

The  ofKcial  trial  of  the  Scylla  took  place  on  June  ^,  with  practicaJli 
the  same  results.  This  trial  was  directed  by  Mr,  Loder  and  Mr.  Koning, 
who  again  represented  the  Dtitch  authorities,  assisted  by  Captain  Smit, 
who  will  command  this  vessel 

Both  these  vessels  have  since  had  a  full -speed  trial  to  show  their 
capabilities  when  burning  astatki,  by  means  of  Holden's  spraying  ippa^ 
ratus,  with  which  the  vessels  are  fitted*  It  has  been  shown  by  theK 
trials  that  there  is  no  difficulty  in  burning  this  oil>  and  as  it  is  plenlital 
in  the  Dutch  East  Indies,  there  is  no  doubt  it  will  be  found  an  importanl 
adjunct  to  coaL  It  is  proposed  to  burn  the  two  in  combination,  as  csiail 
on  the  Great  Eastern  Railway. 

The  Hydra  and  the  Scylia  w*ill  be  immediately  fitted  w*ith  their  equip- 
ment in  Holland,  and  it  is  expected  during  next  month  they  will  start 
for  their  station  in  the  east  via  the  Red  Sea. — Engineering,  July  ao,  1900 


NORWEGIAN  ARMOR-CLAD  EIDSVOLD. 

The  Eidsvold,  a  coast-defense  ship  of  3850  tons  displacement,  was 
launched  from  Elswick  shipyard  yesterday.  She  is  a  sister  ship  of  iht 
Norge,  built  by  the  same  firm*  and  with  her  forms  the  most  powerfal 
units  of  the  Norwegian  navy.  She  is  290  feet  long,  50  feet  broad,  and 
has  a  draft  of  16  feet  6  inches.  She  will  carry  two  8, 2- inch  guns»  in 
shielded  barbettes  of  6-inch  nickel-steel:  six  6-inch  guns,  four  in  case- 
mates of  S-inch  nickel-steel  at  the  comers  of  the  battery »  and  one  on 
each  broadside  in  the  center  protected  by  shields;  eight  12-pounders,  siJc 
3*pounders*  and  two  submerged  torpedo-tubes.  She  has  an  armored 
belt  of  6-inch  Harvey ed  steel  extending  between  the  barbettes,  and  3 
2-inch  armored  deck*  all  fore  and  aft.  Two  sets  of  vertical  triple-expan- 
sion engines^  developing  4500  indicated  horse-power  are  to  propel  her  at 
a  maximum  speed  of  t6H  knots.  Steam  wilJ  be  supplied  by  Yarroir 
boilers. — The  Engineer,  June  15^  igoo. 


HIGH  SPEED  IN  WAR  VESSELS— THE  VARIAG  AND 
THE  VIPER. 

The  details  of  the  successful  trial  of  the  protected  cruiser  Variag*  which 
has  been  built  at  the  Cramps'  Yard,  Philadelphia.  Pa.,  for  the  Russian 
navy,  show  that  this  vessel  is  well  able  to  live  up  to  her  contract  require- 
ments of  2j  knots  an  hour.  The  contract  specified  that  the  speed  trial 
should  be  an  extraordinarily  severe  one.  The  vessel  was  to  maintain  a 
sea  speed  of  23  knots  an  hour  for  a  run  of  twelve  consecutive  hours. 
During  a  preliminary  builders^  trial  she  is  said  to  have  logged  for  a  time 
the  remarkable  speed  of  24,6  knots  an  hour,  covering  ten  miles  at  M^2 
knots.  This,  of  course,  will  not  be  qtioted  as  the  official  speed  of  the 
vessel,  as  trials  by  log  are  not  regarded  as  fully  reliable;  but  on  the 
official  trial,  where  the  times  are  taken  over  a  measured  course,  there  is 
no  possibility  of  error^  and  the  fact  that  this  vessel  maintained  for  over 
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seven  hours  a  continuous  speed  of  from  23.6  to  23.7  knots  an  hour  was 
considered  by  the  Russian  officials  to  be  sufficient  evidence  that  she 
could  have  maintained  the  same  speed  for  the  whole  twelve  hours,  had 
it  not  been  for  an  accident  to  one  of  the  high -pressure  cylinders. 

This  splendid  result  is  extremely  gratifying  both  to  the  representatives 
of  the  Russian  navy  and  to  the  American  buiulders  of  the  ship.  The 
Wiiliam  Cramp  Sc  Sons  Ship  and  Engine  Building  Company  had  already 
achieved  world-wide  distinction  in  the  construction  of  fast  warships  by 
the  remarkably  high  speeds  which  w^ere  attained  by  the  Minneapolis  and 
Columbia,  ve^ssels  of  somewhat  the  same  character  as  the  Variag,  and 
about  1000  tons  more  displacement.  The  Columbia  is  credited  with  a 
speed  of  22.8  knots  an  hour,  and  the  Minneapolis  with  slightly  over  J3 
knots.  The  Variag,  with  her  record  of  23.7  knots,  now  takes  the  place 
of  the  Minneapolis  as  the  fastest  first-class  criaiser  in  the  world,  althougb 
she  is  exceeded  in  speed  by  two  second-class  cruisers,  which,  strangely 
enough,  are  to  be  found  in  the  Chinese  na%'y.  The  Hai-Tien,  a  second- 
class  cruiser  of  4300  tons  displacement  and  17,000  horse-power,  achieved 
a  speed  on  her  official  trial  of  24,1  knots  an  hour.  A  sister  ship  of  the 
Hai-Tien,  the  Hai-Chi,  made  24  knots  on  her  official  trial.  These  two 
vessels,  however,  are  smaller  than  the  Variag  by  2200  tons,  and  it  is 
doubtful  if  in  any  but  the  finest  weather  they  could  hold  their  own  with 
the  American-built  ship. 

The  Variag,  is  one  of  the  four  protected  cruisers  which  are  being  built 
for  Russia  in  various  foreign  shipyards.  Two  of  these,  the  Bogatyr  and 
the  Boyarin.  must  be  about  completed  at  Stettin  and  Copenhagen,  and 
a  fourth,  the  Askold,  at  the  Germania  yards  at  Kiel.  All  fotir  vessels 
are  required  to  steam  at  23  knots  for  twelve  hours;  and  while  the  ships 
conform  to  a  general  pattern  in  respect  of  armament,  coal  endurance  and 
speed,  the  builders  have  been  given  a  free  hand  in  matters  of  detail. 
When  the  quartette  is  completed,  it  wiU  be  interesting  to  compare  the 
work  of  American  builders  with  that  of  the  Huropean  yards  mentioned. 

At  the  close  of  the  trial  the  officers  and  naval  experts  commissioned 
by  the  Russian  government  to  superintend  the  trial  of  the  Variag  con- 
gratulated the  builders  on  her  performance  and  stated  that  they  con- 
sidered the  cruiser  to  be  one  of  the  great  triumphs  of  naval  construc- 
tion.  An  illustrated  description  of  the  Variag  was  given  in  the  Scitntiiic 
Atmerican  for  November  5,  1898;  and  the  Askotd  is  illustrated  in  the  issue 
of  June  JO,  1900, 

Further  details  at  hand  of  the  wonderful  speed  recently  made  by  the 
torpedo-boats  Cobra  and  Viper  show  that  the  introduction  of  turbo- 
propulsion  has  opened  up  possibilities  in  speedy  the  limits  of  which  it  is 
difBcult  to  predict.  It  is  only  five  years  since  the  torpedo-boat  destroyer 
Sokol,  built  at  Poplar^  for  the  Russian  governmenti  astonished  the  world 
hy  making  a  speed  of  30  knots  an  hour;  yet  to-day  30- knot  destroyers 
have  ceased  to  excite  interest:  and  the  success  of  the  Viper  in  covering 
t  measured  mile  at  the  rate  of  37,1  knots  an  hour  is  already  leading  us 
to  regard  40  knots  an  hour  as  the  next  goal  at  which  to  aim. 

The  Viper  is  210  feet  long,  21  feet  wide,  and  has  a  draft  of  7  feet.  On 
the  recent  trial  she  displaced  380  tons,  or  to  tons  more  than  the  contract 
requirement.  Six  runs  were  made  over  the  measured  mile  at  the  follow- 
ing speeds  in  knots:  36,6;  35  5^  37- 1 J  366;  37.1-  36.1,  the  mean  speed 
being  36.58  knots  per  hour.  The  highest  speed  attained  is  equal  to  about 
43   land    miles   per   hour.    The    turbines    indicated   12,000   horse-power 
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TWO  NOTABLE  HIGH-SPEED  FOREIGN  CRUISEi 

It  is  now  tnaTij  y^ears  since  our  famous  htgb^ speed  eniLserSv  Min 
apolii  and  Columbia,  startled  the  naval  world  hf  the  then  onprecedenti 
9pm4  which  I  hey  achieved  on  their  triaJ  runs  The  Colombta,  tt  will  be 
ftaieoibered,  mainlained  on  her  trial  an  average  speed  of  aaJ§  knots  3it 
hour,  while  the  Minneapolis  was  oAicially  credited  with  an  airerage  of 
13,07  knots  an  hotir.  Nothing  of  the  kind  had  hitherto  been  iccotn- 
plbhed  by^  vessels  of  the  size  and  sea-going  ability  of  these  ships,  and  it 
ij  a  fact  I  hat  to  accomptish  these  results  considerable  sacrifices  were  made 
in  iheir  offensive  and  defensive  qualities.  The  armament  wi-s  lightp  and 
the  protection  was  confined  to  an  armored  deck.  Contemporary  vessels 
of  the  Minneapolis  and  Columbia  that  carried  heavy  armament  and  were 
protected  with  a  belt  at  the  water-line,  such,  for  instance*  as  the  New 
York  ind  Brooklyn,  only  secured  these  advantages  by  a  sacrifice  of  speed. 

Improvementi  in  the  materials  of  construction,  the  introduction  o( 
tubular  boilers,  and  the  construction  of  engines  suited  to  a  high  speed  of 
revolution,  have  enabled  desiipiers  to  provide  heavily  armored  vessels 
with  a  S|ieed  which  was  altogether  impossible  at  the  time  the  Minoeapolti 
and  Brooklyn  were  Ivoilt*  with  the  result  that  it  is  getting  to  be  quit^ 
the  fashion  to  provide  ercm  ttie  annored  cruisers  with  suJKcient  ponfl 
to  drive  them  at  a^mb  lai  ^nm  »  to  n  knots  an  hour.  m 

Two  ol  the  kl««t  of  iIm  lli§ti  i^ecd  cruisers  that  have  be^n  buit  ia 
Eitrop«a»  ymnis  ttt  fi^piinit  kt^  e«iflf«a  to  achieve  a  speed  of  23  knots 
«■  Immt.    Om  of  iNilh,  im  QmmmitkxuK  has  had  her  trials,  and  has 


»  apeed  on  certain  stretches  of 
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L  Askold* — The  Askold  is  one  of  the  four  protected  crtibers  which  are 
being  built  for  the  Russian  navy  in  foreign  shipyards.  One  of  these,  the 
Wary  a  g,  has  been  cons  true  led  at  the  Cramp  shipyard,  Philadelphia,  and 
is  now  undergoing  her  Irials.  Two  others,  the  Bogatyr,  and  the  Boyarin, 
have  been  built  respectively  at  Stettin  and  Copenhagen,  while  the  Askold 
is  nearing  completion  at  the  Germania  yard,  Kiel.  AH  four  vessels  arc 
to  have  a  speed  of  2j  knots  an  hour,  and  carry  the  same  armament, 
Although  there  will  be  a  difference  in  the  matter  of  its  disposition.  The 
Askold  has  a  displacement  of  6000  tons  on  a  draft  of  20  feet  4  inches. 
She  is  4^  feet  6  inches  in  length,  49  feet  3  inches  in  beam,  her  normat 
coal  supply  is  710  tons,  while  her  bunker  capacity  is   1000  ions. 

It  will  be  noticed  that  the  ratio  of  beam  to  length  in  the  Askold  is 
about  I  to  9:  a  most  exceptional  proportion  for  a  warship,  and  one  that 
is  only  found  in  fast  steamers  of  the  merchant  marine,  and  in  small 
iighticig  craft  of  the  torpedo-boat  and  destroyer  type.  In  this  respect 
the  Askold  differs  materially  from  the  other  three  vessels  of  her  class, 
the  Waryag,  for  instance,  having  a  beam  of  52  feet  and  a  length  of  420 
feet,  or  about  1  to  8.  In  consequence  of  her  finer  lines  the  Askold  is 
500  tons  less  in  displacement  than  her  sister  ships,  the  Waryag  displac- 
ing 65cx>  tons  and  the  Askold  6000  tons. 

Her  armament  is  identical  with  that  of  the  Waryag,  although  it  is 
somewhat  differently  disposed.  It  consists  of  twelve  5.9-inch  guns,  of 
which  six  will  be  mounted  in  sponsons,  three  on  each  broadside  on  the 
main  deck,  while  four  will  be  mounted  in  recessed  ports  on  the  same 
deck,  two  forward  and  two  aft.  Of  the  other  two  guns,  one  will  be 
mounted  on  the  quarter  deck  and  one  will  be  mounted  on  the  super- 
structure deckt  above  the  forecastle,  and  well  toward  the  bow.  All  of 
the  above  guns  will  be  of  the  rapid-fire  type.  The  Askold  will  also  carr^ 
»  dozen  j-inch  rapid-fire  guns,  four  forward,  four  aft,  and  four  amidships 
on  the  gun  deck;  eight  j^pounders,  two  i -pounders  and  two  automatic 
machine  guns.  She  will  also  be  provided  with  six  torpedo-tubes,  two 
of  which  will  be  submerged.  The  protective  deck  will  be  3  inches  in 
thickness,  and  the  principal  gun  positions  will  be  protected  by  5-inch  to 
-inch  nickel-steel. 

[It  must  be  confessed  that  the  Askold  has  a  very  striking  appearance, 
is  suggestive  of  an  overgrown  torpedo-boat  destroyer  more  than  of 
a  6rst-class  cruiser.  This  is  due  in  part  to  her  possession  of  no  less  than 
five  tall  smokestacks,  a  number  which  has  never  before  been  placed  on  a 
warship.  Her  boilers  will  be  of  the  water-tube  type,  and  will  supply 
steam  to  three  sets  of  triple-expansion  engines,  driving  three  propellers, 
A  system  which  was  adopted  with  success  in  our  own  Minneapolis  and 
Columbia.  The  complement  of  the  Askold  is  to  be  5S0  oBcers  and  men. 
If  our  readers  wish  to  make  further  comparison  of  this  5ne  vessel  with 
the  sister  ship  recently  built  by  the  Cramps,  ihey  are  referred  to  the 
Sdmii^c  American  of  November  5,  1898,  in  which  will  be  found  an  illus- 
trated description  of  the  Waryag. 

11,  Chateau renault. — The  French  protected  cruiser,  the  Chatemurenault, 
was  laid  down  at  La  Seyne  In  iSg6  and  launched  m  189$.  She  is  443  feet 
long  between  perpendiculars,  has  a  beam  of  55  feet  g  inches,  and  a  mean 
draft  of  aa  feet  6  inches,  with  a  displacement  of  BotB  tons.  She  la 
thus  about  600  tons  larger  than  the  Minneapolis.  Like  her,  she  is  driven 
by  three  sets  of  vertical,  trrple-expansion  engines.  The  boiler  plant 
consists  of  fourteen  Norman-Si gludy  double-ended  boilers,  which  supply 


S66  PROFESSIONAL  NOTES. 

Steam  at  a  working  pressure  of  210  pounds  to  the  square  inch.  It  will  be 
seen  that  she  has  unusual  smokestack  capacity,  for  not  only  are  there 
four  smokestacks,  but  they  are  of  large  diameter.  Hence,  the  Chateau- 
renault  should  have  no  difficulty  in  realizing  a  natural-draft  horse-power 
of  13,800.  The  contract  horse-power  under  forced  draft  is  23,000,  and 
the  corresponding  speed  is  23  knots. 

The  armament  consists  of  two  6.5-inch  rapid-fire  guns  mounted  on 
the  main  deck,  one  forward,  one  aft,  and  protected  by  shields,  each  gun 
having  a  separate  ammunition  hoist;  six  5.5-inch  rapid-fire  guns  in  spon- 
sons  on  the  gun  deck,  two  firing  dead-ahead  and  two  dead-astem,  and 
each  protected  by  a  circular  shield;  and  ten  3-pounders  and  five  i- 
pounder  rapid-fire  guns  mounted  in  commanding  positions  throughout 
the  ship.  For  protection  the  vessel  depends  upon  a  steel  deck  which  is 
2^  inches  thick  on  the  flat  and  4  inches  thick  on  the  slopes  above  the 
machinery.  There  is  also  2^  inches  of  steel  protection  on  the  sponsons 
for  the  guns. 

The  Chateaurenault  is  desigrned  for  the  same  class  of  work  as  our 
Minneapolis  and  Columbia,  that  of  commerce  destroying,  and  in  order 
to  prevent  detection  when  she  is  searching  for  the  merchant  ships  of 
the  enemy,  she  has  been  made  to  conform,  as  far  as  possible,  to  the  out- 
ward appearance  of  a  modem  transatlantic  steamer.  Hence,  there  are  no 
fighting  tops  on  the  vessel,  and  her  masts  and  funnels  are  given  the 
rake  and  trim  appearance  which  characterize  the  pole  masts  of  a 
merchant  steamer. — Scientific  American,  June  30,  1900. 
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ARMY  AND  NAVY  JOURNAL. 

May  19,  1900*  How  to  Deal  with  Orientals-  Navy  Cofttrol 
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College, 
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Naval  Vessels  under  Construction.  The  Belleisle  Experiment. 
German  View  of  South  African  Warfare, 

Jl'NE  23.  Protecting  American  Interests.  The  Civil  Side  of 
Naval  Administration.  The  Belleisle  Experiment,  The  U,  S.  S, 
Hartford. 

June  30,  Disappearing  Gun-carriages,  Our  Army  and 
Navy.  A  Sound  Opinion  on  Superposed  Turrets.  The  Lessons 
of  the  War,  Rear- Admiral  Sampson  on  Superposed  Turrets, 
Superposed  Turrets  for  New  Battleships. 

July  7.  Naval  Strategic  Board,  Relations  of  the  Powers  in 
China.  The  Coming  War.  Final  Trial  of  the  Kentucky.  The 
Armor-plate  Question. 

Jcrv  14,     Cable- laying  in  the  Philippines, 

July  21.  The  Task  before  the  Powers.  Acoustic  Triangula- 
boo.  Defects  of  the  U.  S.  S,  New  Orleans,  Civil  Side  of  Naval 
Administration. 

JuLV  28.  Peace  and  War  Tests  of  Ships,  Teaching  War  in 
Peace.  Modern  Training  in  Seamanship,  Submarine  Cables  in 
War. 

August  18,  Rapid  Fire  in  the  Field,  Triple  Screws  for 
Warships, 

August  25.    Operations  of  the  Seymour  Relief  Expedition, 
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ARMY  AND  NAVY  REGISTER. 

June  23,  1900.  The  Superposed  Turrets.  American  Forces 
in  China,  Armor  Contract  ReqnireinentS-  The  Naval  Appro 
priation  Bill.     New  Naval  Regulations.     The  Na\^l  Turrets. 

July  7.     Final  Trial  of  the  Kentucky, 

July  14.  Story  of  the  Taku  Battle.  Professor  Alger  do 
High  Explosives,     Defects  of  the  New  Orleans. 

July  21.     Our  Position  in  China.    The  Cable  in  War. 

July  28.  The  Range-finder  Embarrassment,  Roller  Bear- 
ings for  Artillery.     Acoustic  Triangulation, 

August  4,    The  Armored  Cruisers.     Naval  Base  in  Cuba. 

August  i  i.     Submarine  Boats.     More  Dry  Docks. 

August  18.  Minority  Report  on  Protected  Cruisers,  The 
Disappearing  Gun-carriage  Question. 
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Captain  McCalla  on  Work  in  China,     Fight  at  Tien-Tsin. 

September  i.  Tribute  from  the  British.  The  Manila  Bounty, 
The  Alabama, 
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June,  1900.    Trade    Possibilities    in    South    Africa.    Naval 


Architecture  and  Sanitation 
versities. 

July.     Electric  Power  for  Factories.     Invention  as  a  Factor 
of  American  National  Wealth. 

September,     American  Ore  Dock  Machinery. 
Coal,     The  Sloop-of-war  Wampanoag. 


Engineering  Graduates  from  Uni- 


The  World's 


JOURNAL  OF  THE  MILITARY  SERVICE  INSTITUTION. 

July,  iqoo.  Ideal  Ration  for  Army  in  Tropics.  War  Les- 
sons for  Laymen.  Reorganization  for  Central  Staff,  Puerto 
Rico.     In  Re  National  Guard  Essays. 

September.  Care  of  the  Soldiers'  Feet,  Cavalry  Drill  Regu- 
lations.    Smoky  Powder,     The  National  Guard. 

JOURNAL  OF  THE  AMERICAN  SOCIETY  OF  NAVAL  ENGl- 
NEERS, 

May,  1900.  Contract  Trial  of  the  United  States  Protected 
Cruiser  Albany.  The  Influence  of  Compression  in  Cylinder 
Clearance  Spaces  upon  Steam  Consumption  per  I,  H.  P.  A 
Novel  Method  of  Installing  Propeller  Shafting. 

JOURNAL  OF  THE  UNITED  STATES  ARTILLERY. 

May  and  June,  iqoo.  The  Second  Boer  War,  Roller  Bear- 
ings for  Artillery.  The  Study  of  Sea  Power.  The  Law  of  Pres- 
sure in  Guns.     Perforations  Formulas.     The  Dragon  Balloon. 
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July  and  August,  The  Maxini-NordenCeldt  Mountain  Guns 
(in  the  Philippines.  The  Second  Boer  War,  The  Modern  In* 
[fantry  Attack  and  the  Artillery  of  the  Defense,  The  s-inch  B.  L. 
Howitzer. 
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Juke,  1900.  Further  Trials  of  Turbine-driven  Destroyer 
I  Viper,  Cable-cutting  Operations  of  U,  S.  S.  St,  Louis.  Decis- 
ion Regarding  Cambering  of  Steamship's  Keeh  Machinery  of 
[Denver  Class  U.  S,  Cruisers.  Disastrous  Exptosioti  on  Aus- 
trian Torpedo-boat  Adlen  Naval  Steam  Engine  Scientifically 
Considered,  II.  Influence  of  Spanish  War  on  Naval  Construc- 
ition. 

July,  Majestic  vs.  Belleisle  Gunnery  Experiments,  Machin- 
er>^  Equipment  of  T,  S.  S,  Deutschland,  Naval  Steam  Engine 
Scientifically  Considered,  IIL  German  View  of  Torpedo  Craft. 
Naval  Programme  for  1900. 

August.  The  Maiden  Run  of  the  S.  S.  Deutschland.  Naval 
Steam  Engine  Scientifically  Considered,  IV.  Innovations  in 
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ISaENTIFIC  AMERICAN. 

May  26t  1900.    Some  Needs  of  Modern  Chemistry. 

June  9.     United  States  Battleship  and  Class. 

Juke  16,  The  Armor-plate  Fiasco.  Two  Remarkable  Achieve- 
ments in  Chemical  Physics,  The  Herreshoff  70- foot  Yacht 
Mineola.     A  Curious  Historic  Weapon. 

June  23.    The  United  States  Military  Academy. 

Juke  30.  The  Latest  Liquid  Air  Fallacy,  An  Improved 
,  Valve  for  Steam  Radiators,  A  Military  Automobile.  High- 
speed Foreign  Cruisers. 

July  7.     Submarine  Boat.    Wireless  Telegraphy. 

July  14.    Armor-plate.     Burning  of  Steamships  and  Docks. 

July  21.  Our  Battleships,  Experiments  with  the  Belleisle, 
Canet  Gun.     Steam  Turbine. 
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Dupont  Accident.     Fire-proofing  Wood. 
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azines, Replacing  Broken  Propeller,  United  States  Cruiser. 
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August  18.  Chinese  Artillery,  Telegraph  Line  in  Germany. 
[  August  25.  Armor-plate  Bids.  Disappearing  Gun-carriage. 
I  Chinese  Campaign. 
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THE  JOURNAL  OF  THE  FRANKLIN  INSTITUTE, 

June,  1900.  Recent  Progress  in  the  Aluminum  Industry, 
Electromagnetic  Mechanism  with  Special  Reference  to  Tele- 
graphic Work. 

July.  Electromagnetic  Mechanism,  with  Reference  to  Tel^ 
graphic  Work.  The  Reaction  Breakwater  as  Proposed  for  tk 
Opening  of  the  Southwest  Pass  of  the  Mississippi  River. 

August.  Prismatic  Lighting  for  the  Illumination  of  Dirk 
Interiors*  Electromagnetic  Mechanism,  with  Special  Refer- 
ence to  Telegraphic  Work. 

[Foreign.] 
JOURNAL  OF  THE  ROYAL  UNITED  SERVICE  INSTITUTION* 

May,  J900,  French  Second-class  Cruiser  D'Assas.  Second 
Prize  Essay — Subject,  Considering  the  Changes  Made  in  Naval 
Construction  during  the  Past  Twenty  Years,  and  in  View  of  the 
Experience  gained  during  the  Chino-Japanese  and  Spamsh-Araer- 
ican  Wars,  what  are  the  Best  Types  of  War  Vessels  for  tlie 
British  Navy,  including  Armor,  Armament,  and  General  Equip- 
ment for  Ships  of  all  Types?  Proudhon's  Memoirs,  The  Art 
of  Skirmishing. 

June.  The  New  De  Bange  and  PifFard  Rapid-fire  Gun.  Les* 
sons  of  the  War:  Personal  Observations  and  Impressions  of  the 
Forces  and  Military  Establishments  now  in  South  Africa.  An 
Italian  View  of  the  Boer  War.     Firing  on  Coast  Defenses* 

July,  Naval  Prize  Essay — Subject,  Considering  the  Changes 
Made  in  Naval  Construction  during  the  Past  Twenty  Years,  and 
in  View  of  the  Experience  gained  during  the  Chino-japanese  and 
Spanish -American  Wars,  what  are  the  Best  Types  of  War  Ves- 
sels for  the  British  Navy,  including  Armor*  Armament,  and  Gen- 
era! Equipment  for  Ships  of  all  Types.  War  Maps.  An  Italian 
View  of  the  Boer  Wan 

PROCEEDINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION. 

March,  1900,  The  Arracan  Expedition,  1825.  The  Boer 
War,  1899*1900.  The  Boer  Positions  at  Magersfontein,  Horses 
for  Embarkation  to  South  Africa  from  England.  Ranging  with 
Field  Guns — the  Fire-hose  System.  The  Western  Glacis  of 
India.     Measuring  and  Weighing  the  Celestial  Bodies. 

April.  A  Heavy  Battery  at  the  Relief  of  Ladysmith.  Recent 
Surveys  in  Western  China,    The  Boer  War,  1899- 1900, 


Field   Guns  in 
Belleville  Boil- 


THE  ENGINEEIt 

May  III  1900.  Machine  Guns  of  Caliber. 
South  Africa*  Government  Boiler  Inspection. 
ers.    A  New  Shell.     Portable  Heavy  Guns, 

May  18.    The    Belleisle   Experiments,    Armored   Train   for 
South    Africa,     Mr,    Goschen    on    Ordnance    and    Explosives. 


vy  Boilers*     H.  M.  S.  Aboukir.     Government  Boiler  Inspec- 

m.     Electricily  in  Warships. 

May  25,  Liquid  Fuel  Apparatus  of  S.  S.  Cardium.  Torpedo- 
aat  Destroyers.  The  Chances  of  the  Nicaragua  Canal,  Beth- 
hem  Armor  for  Russia, 

June  i.  Some  Uses  of  Aluminum.  The  Belleisle  Experi- 
ment. 

June  8,  U.  S.  Battleship  Pennsylvania  and  Class,  The  Lyd- 
ite  Explosion  Huddersfield.     Naval  Colleges  in  China, 

June  15.  The  French  Commerce-destroyer  Guichen.  Les- 
Dus  from  the  Belleisle, 

June  22.    Cordite  and  our  Guns. 

June  29.  Progress  of  Warships  and  Machinery  Building  in 
Ingland.  Action  of  Explosive  Shells  on  Ships.  The  American 
WTnor-plate  Controversy, 

July  13.     Water-tube    Boilers    in    Warships,     The    French 

arine.    The  Belleville  Boiler, 

July  20.  New  High-speed  Paddle  Steamer,  H,  M,  Torpedo- 
oat  Destroyer  Viper  Mr,  Goschcn's  Memorandum  on  Water- 
be  Boilers* 

July  zy.  Coaling  Warships  at  Sea.  Speed  in  the  Navy* 
Tie  Provision  of  Rifle  Ranges,  The  Select  Committee  on 
toiler  Explosions, 

August  3.  Machinery  for  the  United  States  Navy  Armored 
bruisers.     The  Machinery  of  Fighting  Ships*    Tests  of  a  Cam- 

eirs  4-inch  K.  N.  C,  Plate. 

August  17.  The  Attack  on  Entrenched  Positions,  The  Fu- 
tirc  of  Aluminum  and  Copper*  Japanese  Armored  Cruiser 
Adsuma, 


Field    ArtiUery,      The    Electrical 
H.  M*  S-  Torpedo-boat  Destroyer 


ENGINEERING. 

May  II,  1900.     Modern 
Equipment  of  Ships  of  War, 
Viper, 

May  18.  The  Belleville  Boiler.  Armored  Traction  Trains  for 
South  Africa, 

May  25,  The  Japanese  Battleship  Asahi,  The  Electrical 
Equipment  of  Ships  of  War  The  Effect  of  Oil  on  Screw  Pro- 
pulsion. 

June  8,  Submarine  Telegraph  Enterprise.  Boiler  Explosion 
near  Bolton, 

June  15.     Corrosion  and  Failure  of  Propeller  Shafts. 

June  29,  The  Japanese  Battleship  Asahi.  The  Maxim  Multi- 
perforated  Powder, 

July  13.    The  Drift  and  Throw  of  a  Projectile, 

July  27,    The  Navy  Boilers.     Water-tube  Boilers, 
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July  30. 
Boilers, 

August  3. 
stroyer  Viper, 

August  10. 
August  17. 


Torpedo-boats    for    the    Dutch    Navy,     Belleville 
Machinery  of  Warships.    The  Torpedo-boat  De* 


The  Navy  Boiler  Committee. 

H,  M,  Armored  Cruiser  Hogue.  Compulsory 
Boiler  Inspection.  The  Development  of  German  Electricity 
Works.    The  Drift  and  Throw  of  a  Projectile. 

THE  STEAMSHIP. 

June,  1900,  Water-tube  Boilers.  The  Britannic  Stockless 
Anchor.  Propeller  Shaft  Failures*  Disinfectors  for  Ships'  Use, 
Steam  Engine  Cylinder  Proportions  and  Steam  Jackets.  Launch 
of  a  First-class  armored  Cruiser  at  Fairfield.  Boiler  Compound 
Question.  The  Admiralty  and  Belleville  Boilers.  The  Upbuild- 
ing of  the  American  Merchant  Marine. 

July.     The  Armor  Plate  Fiasco.     Marine  Boiler  Explosions- 
Ventilation  aboard  Ship.     Modern  Boiler  Making.     A  ProcessJ 
of  Hardening  Steel. 

August.  The  Battleship  of  the  Future.  The  Use  of  Alu- 
minum. Water-tube  Boilers  in  the  Navy.  Future  of  the  Tur- 
bine.    The  New  German  Battleships. 

UNITED  SERVICE  GAZETTE. 

May  12,  1900.     Fortified  Seaports  versus  Fleets,  II 
lance  Work  in  War,     Mr.  Goschen  and  Naval  G 
Turret  Experiments. 

May  19.     The  Submarines  and  their  Plan  of  Campaign 
Education  Afloat.     Fortified  Seaports  versus  Fleets,  III. 

May  26.     Fortified  Seaports  versus   Fleets,  IV. 
and  Usages  of  War,  of  Prisoners  of  War. 

June  2.     Submarine  Cables. 

June  9.  Tactical  Exercises  in  the  Fleet.  The 
Usages  of  War.  The  Treatment  of  Prisoners  of 
Additions  to  the  French  Kavy. 

June  16.  A  Gold  Medallist  on  the  Requirements  of  a  Modern 
Fleet.     Battleships. 

June  2^.  The  French  Naval  Maneuvers,  The  Mystery  of 
the  Europa's  Boilers. 

June  30.     Masts  and  Yards  at  the  United  Service  Institution. 

July  7.  The  New  United  States  Battleships.  Superimposed 
Turrets  in  the  American  Navy.  French  Naval  Education,  The 
Navy  League  and  the  Requirements  of  the  Fleet.  Russian  View 
of  Sea  Power. 

August  ii.    Lessons  of  the  Naval  Maneuvers, 
August  18.     Belleville  Boilers  from  a  Russian  Standpoint,  I 
Long-range  Artillery  Fire^  its  Use  and  Abuse, 
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ployment/* Lieut.  L.  H.  Chandler,  U.  S.  N.,  received  Honorable 
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ERRORS  OF  GUN-FIRE  AT  SEA. 
By  Professor  Philip  R,  Alger,  U.  S.  N. 


That  the  gun  will  always  be  the  decisive  weapon  in  naval  com- 
bat seems  to  me  the  most  natural  conclusion  to  be  derived  from 
theoretical  considerations,  and  such  practical  experiences  as 
recent  wars  have  furnished  would  tend  to  the  same  conclusion. 
Gun-fire  and  gun-fire  alone  decided  every  naval  action  which 
took  place  in  the  war  between  China  and  Japan  and  in  our  own 
war  with  Spain,  and  whatever  other  conchision  may  be  drawn 
horn  those  wars»  they  should  certainly  have  taught  us  the  over- 
whelming advantage  given  by  a  superior  volume  of  effective  gun- 
fire. How  to  make  the  volume  of  effective  gun-fire  of  any  given 
ship  a  maximum  should,  then,  be  considered  the  most  important 
end  which  her  officers  can  possibly  have  in  view*  and.  since  marks- 
manship is  the  prime  factor  in  effective  gtm-6re,  a  study  of  the 
errors  of  gun-fire  at  sea  and  the  methods  of  minimizing  them 
should  be  of  great  value*  Those  who  are  without  practical 
experience  naturally  fail  to  appreciate  the  difficulty  of  hitting  a 
target  with  a  gun  on  board  ship,  but  even  naval  officers,  I  thinks 
usually  underestimate  the  errors  of  gun-fire  at  sea,  and  especially 
38 
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SO  at  the  great  ranges  which  are  likely  to  be  used  in  nai 
actions.  The  ever  increasing  effectiveness  of  offensive  weapons, 
with  which  the  development  of  the  defense  in  itself  never  keeps 
pace,  is  well  knowa.  That  the  rapidity  of  fire,  as  well  as  the 
muzzle  velocity  with  its  accompanying  flatness  of  trajectory, 
of  modem  guns,  whether  shoulder  rifles  or  heavy^  ordnance, 
are  much  greater  to-day  than  they  ever  were  before,  is  a 
matter  of  common  knowledge,  and  Llie  natural  consequaice 
which  would  seem  to  follow  is  a  greatly  increased  destructive 
effect.  That  the  real  result  has  been  the  opposite  of  this,  at  least 
in  land  fighting;  that  increased  efficiency  of  offensive  weapons 
has  continually  resulted  in  less  loss  of  life  in  battle,  few  ha?e 
observed.  Yet  this  is  true,  and  the  reason  is  not  far  to  seek. 
It  is  because,  all  other  defenses  having  proved  inadequate,  the 
defense  of  distance  has  been  more  and  more  made  use  oL  In 
the  days  when  it  could  be  truly  said  that  beyond  150  yards  no  man 
was  in  danger  from  a  shot  which  was  aimed  at  him,  it  was  neces- 
sary to  any  conclusion  that  battles  should  be  fought  almost,  if 
not  quite,  hand  to  hand.  To-day,  when,  if  the  distance  be 
known,  a  good  target  can  be  made  with  the  small  arm  at  1800 
yards  and  when,  up  to  700  yards,  the  shooting  is  point  blank,  a 
great  battle  may  be  decided  without  there  being  a  single  oppor- 
tunity for  either  side  to  fire  an  aimed  shot  at  an  individual  oppo- 
nent* In  like  manner,  upon  the  sea,  there  has  been  a  constant 
tendency  to  seek  the  defense  of  greater  and  greater  distances  in 
proportion  as  the  offensive  power  of  naval  ordnance  has  in- 
creased. The  surprising  reports  of  "  no  casualties,*"  when 
Dewey's  ships  withdrew  for  a  time  from  the  action  at  Manila 
Bay,  may  be  in  part  attributed  to  the  complete  inefficiency  of  the 
Spanish  navy^  and  its  shameful  neglect  of  gun  practice,  but  it 
must  not  be  forgotten  that  the  action  opened  at  nearly  6000  yards, 
and  that  the  Spanish  had  for  a  target  moving  vessels  which  were 
never  nearer  than  2000  yards^  and  whose  mean  distance,  during 
the  first  and  really  decisive  engagement,  must  have  been  nearly 
two  miles.  Our  much  greater  volume  of  fire,  and  the  compara- 
tive immobility  of  the  Spanish  ships,  resulted  in  an  easy  victory, 
but  the  percentage  of  hits  from  our  own  guns,  though  greater 
than  the  enemy's,  was  nevertheless  very  small.  J  have  been 
told  by  an  officer  of  the  Raleigh  that,  during  one  phase  of  the 
action,  he  distinctly  saw  that  the  shots  from  the  Baltimore  and 
Olympia  were  falling  at  least  500  yards  short  of  the  enemy. 
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I  take  a  range  of  2000  yards  as  a  basis  for  a  discussion  of  the 
errors  of  gun-fire,  but  the  principle  of  the  "  rigidity  of  the  trajec- 
tory **  indicates  that  most  of  the  errors  are  proportional  to  the 
range,  and  that  the  total  errors  at  3000  yards,  for  example,  will 
be  about  fifty  per  cent  greater  than  at  2000  yards  range. 

If  the  points  of  impact  of  a  great  number  of  shot  are  plotted 
on  a  vertical  target  at  whose  center  the  gun  is  pointed,  what  is 
called  the  "  mean  vertical  error  "  is  the  arithmetical  mean  of  the 
distances,  either  above  or  below  the  center  of  the  target,  of  all 
the  points  of  impact;  and  the  "  mean  lateral  error  "  is  similarly  the 
mean  of  the  sidewise  errors. 

The  "  probable  error  '*  or  the  error  such  that  half  the  shot 
have  a  less,  and  half  a  greater  error,  is  a  little  less  than  the  mean 
error  just  defined,  so  that  while  50  per  cent  of  all  the  shot  fired 
would  be  found  within  a  band  double  the  width  of  the  '*  probable 
error,"  57 J^  per  cent  would  be  found  within  a  band  twice  as  wide 
as  the  *'  mean  error/* 

*'  Tables  of  probability,"  found  in  many  books  on  ordnance, 
give  the  percentage  of  hits  for  bands  of  given  width  in  terms  of 
the  mean  error,  and  by  knowing  both  the  mean  vertical  and  the 
mean  lateral  error  of  a  gun,  we  easily  find  the  percentage  of  hits 
within  any  given  lateral  limits,  the  percentage  within  any  given 
vertical  limits,  and  then,  by  multiplying  these  percentages  to- 
gether, the  percentage  of  hits  on  any  given  rectangular  area 
The  first  step,  then,  in  determining  the  probable  percentage  of 
hits  with  any  given  gun  is  to  determine  the  mean  vertical  and 
lateral  errors  of  the  latter,  and  this  I  shall  now  try  to  do  in  a 
rough,  but  I  think  sufliciently  accurate  manner,  by  considering 
the  separate  causes  of  error,  and  the  effect  of  each  separately, 
and  then  combining  them;  and  furthermore,  I  shall  make  no 
attempt  to  discriminate  between  the  different  calibers,  but  shall 
assume  all  so-called  "  main  battery  "  guns  to  have  practically  the 
same  mean  error,  which,  while  not  exactly  true,  is  still,  for  the 
purposes  of  my  general  review  of  the  subject,  sufficiently  ac- 
curate, 

Now  the  mean  error  of  the  gun  itself  does  not  exceed  2  feet 
laterally  and  5  feet  vertically  at  2000  yards,  that  is,  if  the  range 
be  known,  the  line  of  sight  be  truly  on  when  the  projectile  leaves 
the  muzzle,  and  there  be  no  wind,  the  impact  will,  on  the  average, 
be  within  2  feet  laterally  and  5  feet  vertically  of  the  center, 
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the  excess  of  vertical  over  lateral  mean  errors  being  due  to 
variations  in  muzzle  velocity  from  round  to  round.  The  great 
precision  of  the  modern  heavy  gun  may  be  judged  from  the 
target  record  which  I  have  here  of  a  lo-inch  army  gun  at  2000 
yards  range,  which  shows  mean  errors,  both  vertical  and  hori- 
zontal, of  less  than  i  foot.  The  high  velocities,  with  accompany- 
ing great  variations  in  velocity,  given  by  smokeless  powder,  have 
probably  tended  to  increase  the  mean  error  of  the  gun  somewhat, 
but  my  assumed  figures  of  2  feet  lateral  and  5  feet  vertical  mean 
error  at  2000  yards  are  certainly  not  an  underestimate. 

Taking  next  the  errors  due  to  rolling  and  pitching,  and  assum- 
ing that  electric  firing  is  used  so  as  to  reduce  to  a  minimum  die 
firing  interval,  I  estimate  the  vertical  and  lateral  mean  errors  at 
2000  yards  range  from  this  cause  to  be  each  about  3  feet,  the 
first  of  these  errors  being  due  to  angular  movement  between  the 
moment  of  firing  and  the  departure  of  the  projectile  from  the 
muzzle,  and  the  second  being  due  to  inclination  of  the  axis  of 
the  trunnions  at  the  moment  of  firing.  Next  considering  error 
due  to  wind:  this  is  practically  lateral  only,  and  supposing  it  due 
to  a  lo-knot  breeze  at  right  angles  to  the  line  of  fire,  would  be 
about  3  feet.  The  error  caused  by  the  relative  movements  of 
gun  and  target  is  also  practically  only  lateral,  and,  if  due  to  a 
mistake  of  4  knots  in  the  lateral  motion  allowed  for  in  sighting, 
would  be  about  20  feet  at  2000  yards.  Finally,  we  have  to  ' 
consider  the  fact  that  the  range  is  only  approximately  known. 
and  that,  consequently,  there  is  always  an  error  in  setting  the 
sights.  Supposing  this  to  average  100  yards,  and  the  result  is  a 
mean  vertical  error  at  the  target  of  about  7  feet  with  our  present 
service  guns,  and,  of  course,  it  will  be  less  when  muzzle  velocities 
are  increased.  Now  taking  the  square  root  of  the  sum  of  the 
squares  of  all  the  foregoing  errors,  we  have  for  the  total  mean 
lateral  error  20 >S  feet,  and  for  the  total  mean  vertical  error  9  feet. 

Let  us  see  how  nearly  the  results  of  firing  agree  with  these 
figures.  It  was  the  actual  count  of  the  hits  on  the  Spanish  shipt 
at  Santiago  which  first  gave  us  a  measure  of  our  own  efficiency 
as  marksmen.  The  rapid  and  complete  destruction  of  the  Span- 
ish squadron  seemed  to  justify  the  enthusiastic  praises  then  being 
showered  upon  our  **  Yankee  gunners."  But  when  the  hits 
came  to  be  actually  countedi  the  astonishing  result  was  that  of 
some  9500  projectiles  fired,  only  123,  or  1,3  per  cent,  had  found 
their  mark   on  the  Spanish  ships.     Considering  the  guns  as 
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divided  into  three  classes,  I  find  that,  from  the  heavy  guns,  8- 
inch,  1 2-inch  and  13-inch,  405  shots  were  fired  with  16  hits,  or 
nearly  4  per  cent;  from  the  medmni  guns,  4-inch,  5- inch  and 
6-inch,  89s  shots  were  fired  with  30  hits,  or  34  per  cent;  while 
from  the  6-pounder  guns,  6580  shots  were  fired  with  77  hits,  or 
1.2  per  cent.  I  omit  consideration  of  nearly  1600  shots  fired 
from  smaller  guns,  and  count  all  their  hits  as  6-pounders,  as  it  is 
impossible  to  certainly  distinguish  a  one  or  a  three-pounder  hit 
from  a  six-pounder  Furthermore,  assuming  that  all  the  8-inch » 
12-inch  and  13-inch  shell  and  most  of  the  4-inch,  5-inch  and 
6-inch  were  fired  at  the  Spanish  ships,  while  many  of  the  minor 
caliber  shots  were  fired  at  the  torpedo-boats,  and  also  allowing 
for  the  fact  that  there  were  probably  some  hits  on  the  Spanish 
ships  which  escaped  observation,  I  conclude  that,  while  the  per- 
centage of  hits  was  somewhat  less  for  the  minor  caliber  guns  than 
for  the  larger  guns,  for  all  calibers  of  the  latter,  from  4-inch  to 
13-inch,  it  was  practically  the  same,  and  in  the  neighborhood  of 
4  per  cent,  certainly  not  as  great  as  5  per  cent,  and  probably 
very  slightly  greater  than  4  per  cent.  Let  us  see  what  we  must 
conclude  from  these  percentages  of  hits  as  regards  the  errors  of 
the  guns.  A  consideration  of  the  positions  of  the  ships  as  laid 
down  by  the  board  of  navigators  indicates  a  mean  range,  during 
the  decisive  part  of  the  action,  of  about  2800  yards.  To  get  this, 
I  take  the  average  of  the  distances  of  each  of  our  ships  from  her 
nearest  opponent  during  that  part  of  the  action  in  which  such 
distances  were  not  too  great  for  a  reasonable  chance  of  hitting, 
and  then,  by  assigning  a  greater  weight  to  the  nearer  distances 
than  the  farther  ones,  I  make  a  new  average,  which  I  consider 
the  mean  range  for  the  entire  battle. 

Next  I  assume  as  the  mean  size  of  target  offered  by  each 
Spanish  ship,  a  rectangle  200  feet  long  and  24  feet  high,  which, 
considering  their  position  relatively  to  our  line  of  fire,  cannot  be 
far  out. 

Finally,  with  the  foregoing  data  and  on  the  assumption  that 
the  mean  lateral  and  vertical  errors  were  equal,  it  is  easy  to  pick 
out  from  any  table  of  probabilities  the  mean  error  of  our  guns 
as  baving  been  about  100  feet.  It  is  astonishing,  but  never- 
theless I  think  it  is  beyond  doubt,  that  at  a  range  of  2800  yards 
the  mean  error  of  the  guns  at  Santiago,  if  measured  on  a  vertical 
target,  would  have  been  found  to  be  about  too  feet,  that  is,  nearly 
half  our  shot  went  more  than  100  feet  to  one  side  or  the  other  of 
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the  center  of  the  ship  aimed  at,  and  nearly  half  went  more  than 
loo  feet  above  or  below  the  same  point. 

But  my  tlicoretical  mean  errors  of  9  and  20>4  feet  respectively 
at  2000  yards  are  only  about  one-fifth  of  those  just  found  to  have 
actually  been  made  at  Santiago— the  percentage  of  hits,  according 
to  my  figures  of  the  guns'  accuracy,  should  have  been  57  in- 
stead of  4.  In  what,  then,  lies  the  explanation  of  this  discrep- 
ancy! and  why,  if  my  figures  in  regard  to  the  accuracy  of  the 
gun  are  anywhere  near  correct »  do  we  not  almost  always  hit  the 
target?  The  answer  is  ygty  simple.  Thus  far  I  have  assumed 
that  the  line  of  sight  is  on  the  center  of  the  target  when  the  gun 
is  fired.  Actually  this  is  never  the  case,  and  upon  how  great  this 
"  error  of  pointing  '*  is,  really  depends  almost  entirely  the  accur- 
acy of  gun-fire.  To  account  for  the  results  at  Santiago,  we  have 
to  suppose  that  the  mean  error  of  pointing  our  guns  was  nearly 
a  degree.  What  then  causes  this  greatest  of  all  the  errors  of 
naval  gun-fire.  It  has  two  causes:  one  depending  on  the  indi- 
vidual gun-pointer  and  only  to  be  reduced  by  skilful  allowance 
on  his  part;  the  other  mechanical  and  capable  of  almost  entire 
elimination. 

The  first  cause  is  what  is  known  as  the  **  personal  error  "  of 
the  gun-pointer — the  time  between  his  willing  to  fire  the  gim  and 
his  actually  firing  it.  If  he  wills  to  press  the  button  when  the 
line  of  sight  is  on  the  target,  the  motion  of  the  ship  has  displaced 
the  gun  before  he  can  really  do  so.  With  electric  firing  only 
about  1-50  of  a  second  elapses  between  the  actual  pressing  of  the 
firing  key  of  a  12-inch  gun  and  the  departure  of  the  shell  from 
the  muzzle,  and  I  have  already  made  an  allowance  of  3  feet 
vertical  error  for  the  ship's  roll  during  this  interval.  But  it  takes 
about  3-10*  of  a  second  for  a  man  to  translate  the  desire  to  fire 

*  This  estimate  is  based  upon  tests  made  at  the  Torpedo  Station  by  Lieirt. 
Comdr.  F,  F,  F*l etcher.  U  is  very  large  as  compared  with  what  is  called 
the  * '  personal  equation ' '  as  determined  for  astronomical  observers^  but  thai 
is  because  the  latter  almost  in  variably  ^  either  volimtanly  or  involuntarily, 
attempt  to  correct  their  own  errors,  as  is  shown  by  the  fad  that  some 
observers  have  negative  persona)  equations.  If  a  man  be  told  to  press  a 
key  when  a  signal  is  made,  and  if  the  nature  of  the  signal  is  such  that  he 
has  no  means  of  ascertaining  or  estimating  when  it  will  come,  then, 
according  to  Mr.  Fletcher's  experiments,  an  average  period  o(  3/10  of  a 
second  will  elapse  between  the  giving  of  the  signal  and  the  aciual  press* 
ing  of  the  key« 
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into  the  actual  motion  of  his  hand,  and  the  vertical  error  due  to 
roll  during  this  "  willing  interval  "  may  be  very  great.  Of  course 
this  error  disappears  if  the  sea  is  perfectly  smooth,  or  if  the  gun 
is  fixed  at  the  end  of  a  roll,  but  the  first  case  is  rare,  and  the 
second  can  only  be  approximated  to*  It  is  certainly  important 
to  reduce  this  error  by  pointing  so  that  the  line  of  sight  comes 
on  near  the  end  of  the  roll,  but  as  a  rule  the  gun-pointer  will 
have  to  make  up  his  mind  to  fire  just  before  the  line  of  sight 
comes  on  in  order  to  have  it  really  on  when  the  gun  goes  off,  and 
I  fear  that  the  mean  vertical  error,  at  2000  yards  range,  due  to 
this  part  of  the  error  of  pointing,  cannot  be  less  than  about  21  feet. 
This  is  on  the  assumption  that  on  the  average  the  gun-pointers 
can  correct  the  error  to  within  one-third  of  its  uncorrected  value, 
and  that  the  ship  has  an  average  rate  of  roll  of  2*^  a  second  during 
the  I- 10  of  a  second  which  is  not  allowed  for 

The  second  cause  of  the  error  of  pointing  is  the  inability  of 
the  human  eye  to  see  distinctly  at  the  same  moment  objects  at 
greatly  different  distances.  When  the  gun-pointer  attempts  to 
bring  into  line  the  rear  sight,  the  front  sight,  and  the  target,  he 
glances  along  the  line  of  sight  from  one  to  the  other,  but  if  he 
sees  one  of  these  three  objects  distinctly,  the  others  are  neces- 
sarily blurred.  Consequently  he  cannot  say  with  any  exactness 
when  the  three  are  in  one  line,  that  is,  when  the  line  of  sight  is 
really  on,  and  when  he  fires  the  gun,  thinking  they  are  in  line, 
they  really  never  are,  except  by  pure  accident  It  is  doubtless 
true  that  by  dint  of  much  practice  this  part  of  the  error  of  point- 
ing can  be  reduced,  and  with  some  men,  who  have  the  natural 
gift,  it  becomes  very  small,  but  no  man  can  entirely  overcome  it, 
and  ver>'  few  men,  no  matter  how  long  and  how  well  they  are 
taught,  can  make  it  even  small.  If,  however,  a  telescope  is  sub- 
stituted for  the  ordinary  gun-sight,  the  difficulty  of  telling  when 
the  line  of  sight  is  truly  on  at  once  disappears.  Instead  of  having 
three  objects  at  different  distances  from  the  eye  to  bring  into 
line,  the  gun-pointer  has  but  two  objects  before  him,  the  target 
and  the  cross  wires  of  the  telescope,  and  these  are  in  the  same 
plane,  so  that  he  requires  no  practice,  nor  any  natural  aptitude 
to  tell  when  the  line  of  sight  is  on.  In  fact,  unless  he  be  blind, 
he  cannot  help  knowing  when  it  is  on. 

With  the  ordinary  sights  no  man  can  possibly  say  when  the 
line  of  sight  is  exactly  on,  and  I  have  no  doubt  but  that  there 
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is  a  mean  error  of  pointing  of  nearly  one-quarter  of  a  degr^^ 
due  entirely  to  this  cause.  With  the  telescope  sight,  this  error 
of  pointing  is  almost  entirely  eliminated,  and  only  exists  at  all  on 
account  of  certain  practical  needs. 

To  get,  with  a  short  telescope,  the  17  degree  field  of  view 
which  our  present  telescope  sights  give,  and  also  to  get  eoougli 
light  to  give  a  clear  view  under  disadvantageous  circumstances, 
we  have  to  use  an  object  glass  of  great  curvature,  and  such  a 
lens  introduces  a  slight  error  on  account  of  imperfect  focusing 
of  the  rays  of  light  transmitted  through  it.  This  error  may  be 
observed  by  looking  through  the  telescope  at  a  distant  object, 
when  a  slight  motion  of  the  eye  will  seem  to  shift  the  cross  wires 
with  reference  to  the  image  of  the  object  It  is,  however,  only 
a  small  fraction  of  the  error  always  existing  when  ordinary  sights 
are  used. 

Nevertheless  there  is  much  opposition  to  the  use  of  telescope 
sights  in  the  Navy,  and  a  discussion  of  the  reasons  for  objecting 
to  them  seems  in  order.  In  the  fiist  place  I  am  convinced,  as  I 
have  already  stated,  that  few  officers  fully  appreciate  the  errors 
of  actual  gun-practice  at  sea  at  long  range.  This  is  due  to  the 
usual  absence  of  anything  near  the  target*  by  a  comparison  with 
which  they  can  be  estimated.  When  it  is  considered  that  the 
cross  wire  of  the  T-square  used  in  measuring  the  lateral  distance 
of  the  point  of  fall  from  the  target  covers  a  space  of  10  feet  as 
seen  at  2000  yards,  it  will  be  readily  understood  that  the  actual 
errors  cannot  be  closely  determined,  and  as  a  matter  of  fact,  I 
have  no  doubt  that  many  shot  which  appear  from  the  ship  to 
have  almost  struck  the  target  would,  if  their  points  of  fall  had 
been  accurately  fixed,  prove  to  have  passed  at  such  a  distance 
as  would  have  insured  their  missing  a  battleship  placed  where 
the  target  was.  In  the  next  place,  the  mere  statement  that  ac- 
curate pointing  is  impossible  with  the  ordinary  sights  and  easy 
with  the  telescope  carries  little  or  no  weight  with  most  people. 
They  neither  realize  the  errors  of  the  first  method  nor  believe 
the  accuracy  of  the  second.  As  a  matter  of  fact,  however,  the 
actual  errors  determined  by  the  aiming  drills  on  the  gunnery 
training-ship  Lancaster  were  reduced  two-thirds  by  the  use  of 
the  telescope,  and  when  it  came  to  the  prize  firing,  and  the  choice 
was  offered  of  using  either  kind  of  sight,  all  but  one  of  the 
entire  class  of  seamen  gunners  chose  the  telescope  sight,  the  one 
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selecting  the  bar  sight  asking  permission  to  change  to  the  tele- 
scope before  he  had  completed  his  score.  The  remaining  objec- 
tions to  the  tekscope  sight  are  entirely  mechanical  and  can  be 
overcome  if  the  importance  of  doing  so  be  once  realized.  With 
brown  powder  the  glass  is  quickly  coated  with  residue  and  can 
only  be  kept  clear  by  constant  wiping.  With  smokeless  pow- 
ders, this  trouble  should  be  much  diminished  but  will  still 
remain  to  a  certain  extent.  Let  it  be  remembered,  however, 
that  one  shell  which  hits  is  worth  more  than  any  number  which 
miss.  Even  should  keeping  the  telescope  glasses  clean  reduce 
the  rate  of  gun-fire  to  half  what  would  be  obtained  by  the  use 
of  bar  sights,  there  would  be  a  clear  gain  in  efficiency.  More 
hits  would  be  made  in  a  given  time  by  the  slower  than  by  the 
faster  fire.  Again,  the  present  telescope  mountings  are  of  too 
light  construction  and  cannot  be  relied  upon  to  remain  in  proper 
adjustment  A  single  fire  from  one  of  the  turret  guns  some- 
times completely  disarranges  the  telescope  sight,  and  there  is 
present  to  the  gun- pointer  the  constant  and  often  justified  suspi- 
cion that  his  sights  cannot  be  rehed  upon.  Of  course,  such  a 
condition  is  a  fatal  bar  to  efficient  gun*practice,  and  should 
not  be  permitted  to  continue.  Certainly  no  one  will  doubt  but 
that  perfectly  reliable  mountings  can  be,  and  if  demanded  will 
be  devised  and  put  in  place  of  those  now  used.  For  my  own 
part.  I  think  it  would  pay  to  spend  a  million  dollars,  if  necessary, 
to  replace  all  our  present  telescope  sights  by  others  with  im* 
proved  mountings. 

It  has  been  objected  to  the  telescope  sight,  especially  for  the 
rapid-firing  guns,  that  it  reduces  the  rate  of  fire  by  preventing 
the  gun-captain  from  keeping  the  target  in  view.  The  fact  that 
the  present  telescopes  have  a  field  of  17  degrees  should  sufficiently 
answer  this  objection.  At  2000  yards  range  the  space  taken  in 
by  the  telescope  is  a  circle  nearly  a  mile  in  diameter.  The  real 
difficulty  is  that  with  the  telescope  for  the  first  time  the  gun- 
pointer  perceives  his  errors  and  realizes  the  difficulty  of  actually 
bringing  the  line  of  sight  on  to  the  target.  The  rough  adjust- 
ments which  with  the  ordinary  sights  seemed  sufficient  to  give 
him  a  good  aim  no  longer  suffice,  and  the  consequent  slower 
pointing  is  reproached  to  the  telescope  when  it  should  really  be 
recognized  as  a  proof  of  its  efficiency. 

Under  these  circumstanceSi  I  cannot  but  feel  sure  that  in 
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course  of  time  the  prejudice  a^inst  the  telescope  sight  for  naval 
guns  will  disappear.  Its  present  mechanical  features  of  weak- 
ness will  be  removed,  and  it  will  replace  all  other  forms  of  sights 
When  this  happens,  even  allowing  an  error  of  pointing  of  5  feet 
due  to  imperfections  in  the  telescopes,  and  supposing  the  error 
of  pointing  due  to  roll  to  be  corrected  to  one-third,  the  mean 
errors  of  our  heavy  gims  at  2000  yards  range  will  be  about 
24  feet  vertical  and  22  feet  lateral—much  greater  tlian  the  esti- 
mates of  9  feet  and  2oJ^  feet,  which  I  made  before  taking  account 
of  the  "error  of  pointing/*  but  very  much  less  than  as  actually 
determined  at  Santiago, 

The  recent  English  experiment  with  the  Belleisle  affords  a 
rough  means  of  checking  some  of  the  foregoing  estimates.  The 
Belleisle  was  moored  head  and  stern,  and  the  Majestic  steamed 
at  6  knots  on  a  line  parallel  to  the  Belleisle's  keel,  starting  from 
a  point  on  her  quarter  and  1700  yards  distant,  being  1300  yards 
distant  when  abeam,  and  completing  9  minutes'  firing  when  about 
2  points  forward  abeam.  It  was  intended  to  steam  at  7  knots, 
which  would  have  brought  the  Majestic  on  the  Bellcisle*s  bow  at 
the  end  of  nine  minutes,  but  on  account  of  the  lower  speedy  the 
firing  ceased  before  the  full  course  from  quarter  to  bow  had 
been  traversed.  The  Belleisle's  length  is  245  feet:  her  armored 
casemate  or  battery  is  about  60  feet  long,  and  as  she  was  2  feet 
light,  the  target  may  roughly  be  said  to  have  been  a  central  part 
80  feet  long  by  24  feet  high  with  the  ends, 60  or  70  feet  long  and 
perhaps  16  feet  high.  The  Majestic  fired  15  I2*inch;  about  200 
6-inch;  400  12-pounder,  and  some  750  3-potmder  shell,  the  re- 
spective rates  of  fire  per  gun  being  a  12-inch  round  every  24 
min.,  a  6-inch  every  17  seconds,  a  i2*poiinder  every  12  seconds, 
and  a  3-pounder  every  4J4  seconds.  The  target  was  stationary; 
the  distance  known  exactly;  the  speed  known,  and  the  sea  pre- 
sumably smooth.  Consequently  the  errors  of  the  gim-fire  should 
have  been  almost  entirely  due  to  that  part  of  the  error  of  pointing 
which  results  from  the  use  of  ordinary  sights  and  which  I  have 
stated,  in  my  opinion,  to  be  about  one- fourth  of  a  degree.  Now  a 
study  of  the  diagram  of  hits,  assuming  that  given  by  the  Engi- 
neer to  be  correct,  shows  that  the  mean  error  of  the  Majestic's 
12-inch  guns  was  just  about  that  much.  If  the  mean  error  of 
pointing  was  one-fourth  of  a  degree,  or  about  20  feet  at  the  mean 
range  of  rsoo  yards,  then  the  percentage  of  hits,  taking  the 
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central  portion,  80  feet  by  24  feet,  as  the  target,  should  have  been 
about  34,  and  actually  there  were  five  hits  out  of  15  shots  fired 
Again  it  seems  that  practically  all  the  hits  of  every  caliber  were 
within  a  length  of  about  160  feet,  there  being  no  hits  near  either 
extreme  end,  and  this,  on  the  well-known  principle  that  the  mean 
error  is  about  one-third  the  extreme  error,  gives  a  mean  lateral 
error  of  about  26  feet,  reasonably  to  be  accounted  for  by  my 
assumed  error  of  pointing  and  by  imperfect  correction  for  speed. 
The  size  of  the  vertical  errors  too  can  be  judged  somewhat  from 
the  fact  that  the  masts  were  cut  and  splintered  by  numerous  hits 
of  small  shelly  almost  to  their  very  trucks.  There  appear  to 
have  been  six  or  seven  1 2-inch  hits,  all  but  one  in  the  central 
partp  and  probably  40  per  cent  of  the  6-inch  were  also  hits,  and 
while  this,  in  my  opinion,  shows  most  excellent  marksmanship,  it 
fully  bears  out  what  I  have  said  about  the  error  of  pointing 
which  inevitably  results  from  the  use  of  ordinary  gun-sights. 
The  result  of  g  minutes'  firing,  even  with  the  large  error  of 
pointing,  shows  what  a  'modern  ship*s  battery  can  do  under 
favorable  circumstances. 

Let  us  see  what  results  may  be  looked  for  under  the  ordinary 
conditions  of  service,  supposing  the  mean  errors  of  the  guns  at 
2000  yards  to  be  24  feet  vertically  and  22  feet  laterally  as  I  have 
estimated  them  to  be  when  telescope  sights  are  used.  We  may 
assume  as  general  dimensions  of  a  hostile  battleship  a  length  of 
375  feet,  a  freeboard  of  25  feet  and  a  beam  of  75  feet,  which, 
taking  an  angle  of  fall  of  our  projectiles  of  a  little  over  one 
degree,  gives  a  vertical  target  375  feet  wide  by  27  feet  high  for 
the  broadside-on  position,  and  75  feet  wide  by  33  feet  high  for 
the  end -on  position.  Taking  first  the  broadside-on  position  of 
an  opponent,  I  find  with  the  foregoing  data  that  the  chance  of 
hitting  is  34,  i,  ^.  34  pet  cent  of  all  shot  fired  from  the  heavy 
guns  will  strike  the  enemy.  With  the  same  data,  but  with  a 
range  of  3000  yards  instead  of  2000  yards,  and  the  errors  of  the 
gun  increased  proportionately,  the  percentage  of  hits  would  be 
about  22,  Taking  next  the  case  of  the  end-on  position  of  an 
opponent,  here  we  have  the  lateral  error  of  our  gun-fire  some- 
what reduced  by  the  elimination  of  that  part  of  it  due  to  the 
unknown  speed  of  the  target,  I  have  assumed  that  the  resultant 
of  the  motions  of  gun  and  target  acros^s  the  line  of  fire  can  be 
estimated  with  a  mean  error  of  four  knots,  which  would  result  in 
a  mean  lateral  error  of  the  gtin  of  20  feet  at  2000  yards  range, 
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but>  when  the  motion  of  the  target  is  directly  towards  or  away 
from  the  gun,  one*s  own  speed  being  known,  this  error  should 
aJmost  disappear.  Consequently,  in  the  case  under  considera- 
tion, while  the  mean  vertical  error  of  our  guns  is  very  slightly 
increased,  say  to  24 J4  feet,  their  mean  lateral  error  is  reduced, 
probably  to  15  feet.  With  these  data  I  find  the  chance  of  hitting 
at  2000  yards  to  be  about  40  per  cent,  and  at  3000  yards  nearly 
24  per  cent. 

If  then  I  have  made  no  seriously  erroneous  assumptions,  the 
important  conclusion  is  reached  that  within  3000  yards  range  a 
battleship  offers  a  better  target  end-on  than  broadside-on,  the 
ratio  at  2000  yards  being  20  to  17,  and  24  to  22  at  3000  yards 
range.  Of  course  the  greater  the  errors  of  the  gun,  the  more 
important  is  target  area  and  the  less  important  is  the  distribu* 
tion  of  that  area,  and  consequently  as  range  increases  the  greater 
area  of  the  broadside  finally  offers  a  better  target  than  the  higher, 
but  much  narrower  and  much  smaller  area  of  the  end-on  position, 
but  the  more  accurate  the  gim-fire,  and  the  less  the  range,  the 
better  the  end-on  target  as  compared  with  the  broadside  target 
These  figures  seem  to  me  to  clearly  indicate  the  proper  course 
to  pursue  in  an  engagement  with  an  opponent  who  endeavors 
to  come  to  close  quarters.  Let  us  consider  an  action  between 
two  similar  ships,  each  willing  to  fight,  and  suppose  that  A  pro- 
poses to  use  his  battery  to  its  full  effect^  while  B  wishes  to  ram. 
If  B  simply  stands  directly  for  A,  the  latter  brings  B  on  his 
quarter,  so  as  to  have  one  whole  battery  in  play  and  keeps  him 
there  by  proper  use  of  the  helm  If  A*s  speed  equals  or  is 
superior  to  B's,  this  position  can  be  maintained  just  as  long  a^ 
B  is  foolish  enough  to  keep  heading  for  A.  If,  however,  B  has 
the  speed,  then  the  time  during  which  he  remains  exposed  to 
A's  full  broadside,  while  only  having  his  own  ahead  fire,  is 
limited.  Suppose  B  has  20  knots  and  A  only  15  knots  speed, 
and  suppose  the  action  began  at  4000  yards  range.  Then  B, 
heading  for  A,  and  being  kept  on  A's  quarter  by  the  lattcr's 
slowly  turning,  will  be  approaching  A  at  about  10  knots  an  hour, 
and  to  go  from  4000  yards  distance  to  actual  contact  will  take 
over  12  minutes.  Under  such  circumstances,  in  my  opinion, 
A's  proper  cotirse  does  not  admit  of  question.  He  should  trust 
to  his  gun-fire,  and  if  he  did  not  disable  B  in  that  12  minutes, 
it  would  be  a  very  remarkable  thing.     What  more  could  be  asked 
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than  to  have  an  enemy  end-on  for  12  minutes  under  your  own 
maximum  fire,  at  ranges  steadily  decreasing,  and  on  2.  constant 
bearing,  and.  to  cap  the  climax,  to  have  your  enemy  meanwhile 
able  to  use  but  a  fraction  of  his  battery.  Remember  that  B 
must  actually  reach  A  to  bring  the  ram  into  play,  and  that  as  the 
distance  diminishes,  the  percentage  of  hits  for  the  guns  rapidly 
rises. 

Let  A  be  the  Kearsarge  and  B  a  five-knot  faster  Kentucky — 
during  the  12  minutes  approach  A  uses  four  13-inch,  four  8-tnch 
and  seven  5-inch  guns  against  two  13-inch  and  two  8-inch  for 
B— which  would  have  the  worst  of  it,  and  who  can  believe  that 
B  would  not,  long  before  reaching  A,  put  his  helm  over  and 
assume  a  more  equal  position.  Of  course  this  would  be  much 
more  the  case  if  a  less  difference  of  speed  existed,  as  would  be 
most  likely.  If  I  am  right,  then  A's  attitude,  assumed  because 
it  gives  him  the  maximum  battery  power,  will  compel  B  to  re- 
linquish the  idea  of  ramming  and  to  accept  a  test  of  battery 
agaiJist  battery  as  A  desires.  Any  other  method  of  approach 
will  keep  B  under  A's  full  fire  for  longer  than  12  minutes,  and 
if  B  tries  to  keep  his  full  battery  bearing  while  approaching,  over 
half  an  hour's  gun-fire  at  decreasing  ranges  will  have  settled  the 
action  before  the  ram  can  come  into  play. 

But  doubtless  you  will  say  that  such  small  errors,  such  large 
percentages  of  hits,  as  I  have  assumed  to  result  when  efficient 
telescope  sights  are  used  have  never  been  found  in  past  practice, 
nor  is  it  likely  that  they  will  be  in  future,  at  least  under  battle 
conditions.  Let  us  see  if  there  are  any  reasons  why  we  cannot 
expect  to  attain  in  practice  the  results  deduced  from  theory,  and 
first  let  us  re-examine  briefly  the  causes  of  error  thus  far  dis- 
cussed. 

Considering  first  lateral  errors,  it  is  evident  that  the  combined 
effects  of  accidental  deflections  due  to  the  gun  itself,  of  inclina- 
tion of  the  axis  of  the  trunnions  due  to  rolhng  or  pitching,  and 
of  wind  across  the  line  of  fire,  are  unimportant. 

In  fact,  their  resultant  is  a  lateral  error  of  less  than  6  feet  at  2000 
yards  range,  while  the  one  remaining  cause  of  lateral  error — 
motion  of  gun  and  target — may  easily  introduce  a  mean  error 
of  20  feet.  Indeed,  my  assumed  mean  error  of  20  feet  5;upposes 
combined  speed  of  gun  and  of  target  across  the  line  of  fire  to 
have  been  estimated  within  four  knots  and  allowed  for  in  point- 
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ing,  and,  while  this  error  may  not  be  exceeded  on  the  average, 
yet,  if  no  attempt  is  made  to  estimate  accurately  and  allow  for 
motion  of  target  across  the  line  of  fire,  the  error  due  to  this 
cause  is  likely  to  be  much  greater  thai]  I  have  assumed.  This. 
at  aU  events,  is  the  prime  factor  which  determines  the  mean 
lateral  error  of  gun-fire» 

As  far  as  vertical  errors  are  concerned,  there  are  tw^o  so  great 
as  to  render  all  others  insignificant.  First  and  most  important 
is  the  error  due  to  motion  of  the  ship  during  the  interval  between 
willing  to  fire  and  actually  firing  a  gun,  Tliis  error,  if  uncorrected^ 
will  have  a  mean  value  of  some  63  feet,  and  consequently  it  is 
of  the  utmost  importance  to  trai  i  the  gun-pointers  to  allow  for 
it  I  have  assumed  that  it  can  be  corrected  to  one-third ;  so  that 
its  mean  value  will  be  only  21  feet,  and  that  this  excellence  can 
be  attained  by  the  average  gun-pointer  as  a  result  of  training 
and  practice  I  have  no  doubt. 

Next  in  importance  is  the  error  due  to  incorrect  measurement 
or  estimation  of  the  range.  It  is  said  that  good  judges  can  tell 
distances  within  15  per  cent,  and  if  no  instruments  are  used,  I 
suppose  that  the  mean  error  in  range  should  be  taken  at  300 
yards  instead  of  the  too  yards  I  have  assumed  If  so,  the  verti* 
cal  error  due  to  this  will  be  about  20  feet  instead  of  7  feet,  li, 
however,  as  I  think  we  must  assume,  there  be  some  means  of 
measuring  range  besides  the  unaided  eye,  a  mean  error  of  7  feet 
is,  in  my  opinion,  an  ample  allowance  for  wrong  setting  of  the 
sight  bar,  especially  in  view  of  the  flatter  trajectories  of  the  latest 
type  guns.  This  re-examination  of  our  premises^  then,  has 
shown  that  the  accuracy  of  naval  gun-fire  depends  upon  three 
factors:  ist,  and  most  important,  upon  how  closely  the  gun- 
pointers  can  allow  for  their  personal  errors ;  2d,  upon  how  accur- 
ately we  can  determine  the  range;  and  3d,  upon  how  nearly  we 
can  estimate  and  allow  for  speed  of  target  across  the  line  of  fire. 
Provided  reasonably  efficient  means  are  used  to  limit  these  three 
errors,  the  practical  results  of  gun-fire  under  service  conditions 
should  not  differ  materially  from  the  theoretical  results  which  t 
have  deduced.  We  can,  then,  I  believe,  attain  such  an  excellency 
in  gun-practice  by  dint  of  constant  and  intelligent  effort  that, 
even  in  the  heat  and  excitement  of  battle,  the  percentage  of  hits 
will  at  least  approach  that  which  would  result  from  the  mean 
errors  I  have  calculated;  we  need  not,  and  I  hope  never  again 
will,  make  such  a  poor  showing  as  we  did  at  Santiago. 


I 


I 


I 
I 
I 
I 

I 


ERRORS    OF   GUN-FIRE   AT  SEA. 


589 


Let  us  consider  what  conditions  are  necessary  to  attain  this 
excellency. 

1st.  Every  gun  should  be  fitted  with  a  telescope  sight,  and  so 
fitted  thai  it  can  be  relied  upon  to  remain  in  adjustment  and  not 
be  thrown  out  by  any  number  of  firings  of  the  gun  itself.  This 
can  certainly  be  accomplished  and  will  by  itself  remove  one  of 
the  greatest  causes  of  errors  in  gun-fire. 

2d,  Every  gun^pointer  must  be  taught  to  make  a  proper  allow- 
ance  for  his  personal  error.  It  is  very  important  that  he  should 
learn  by  constant  practice  to  manipulate  his  gun  with  rapidity 
and  accuracy,  but  above  all  he  must  learn  by  actual  firing  just 
when  to  try  to  fire  in  order  that  the  line  of  sight  may  be  on  when 
he  really  fires.  He  must  learn  to  really  use  the  telescope  sight; 
to  keep  his  eye  to  it  so  as  to  see  where  the  line  of  sight  is  when 
the  gun  goes  off.  One  of  the  great  causes  of  bad  shooting  is  the 
drawing  back  of  the  gun-pointer  from  the  telescope  just  as  he 
fires,  or  even,  in  many  cases,  before  firing.  A  rubber  shield  or 
cover  for  the  eye-piece  ought  to  sufficiently  mitigate  the  eflects 
of  the  backward  jump  of  the  telescope  when  the  gun  is  fired  to 
overcome  the  men's  hesitation  to  keep  their  eyes  near  enough 
to  see  clearly  at  the  actual  moment  of  firing.  Sub-cahber  prac- 
tice, under  various  conditions  of  the  sea,  and  pointing  and 
snapping  primers  at  a  target,  should  be  of  great  value  in  training 
the  gun-pointers  to  correct  their  personal  errors.  If  the  roll  is 
considerable,  and  at  all  regular,  accuracy  of  fire  will  be  greatly 
increased  by  so  pointing  that  the  line  of  sight  comes  on  near  the 
end  of  the  roll  when  the  ship  is  almost  stationary,  and  when 
suitable  conditions  exist,  this  method  should  be  practiced,  but 
motion  in  a  seaway  is  usually  so  irregular  that  too  much  time 
would  be  lost  in  attempting  it.  The  good  marksman  must  be 
able  to  make  an  allowance  suited  to  the  greater  or  less  speed 
with  which  his  line  of  sight  is  approaching  the  target*  Probably 
an  average  correction  at  2000  yards  range  will  result  from  willing 
to  fire  when  the  lower  edge  of  the  horizontal  wire  of  the  tele- 
scope reaches  the  upper  line  of  the  enemy's  freeboard  on  a  down- 
ward roll,  or  when  the  upper  edge  of  the  wire  reaches  his  water* 
line  on  an  upward  roll,  but  each  man  must  learn  to  make  art 
allowance  suited  both  to  his  own  personal  errors  and  to  the  rate 
of  angular  motion  as  his  line  of  sight  comes  on. 

3d.  Officers,  and  gun-pointers  too,  should  learn  to  estimate 
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and  allow  for  the  motion  of  the  target  across  tlie  line  of  fi 
order  to  reduce  to  a  minimum  the  greatest  cause  of  lateral  error; 
and  every  available  means  should  be  used  to  accurately  deter- 
mine range,  in  order  to  similarly  reduce  the  greatest  refnainmg  B 
cause  of  vertical  error.  " 

As  regards  the  estimation  and  correction  for  motion  of  target 
across  the  line  of  fire,  I  think  it  would  be  a  great  improvement  to 
put  marks  on  the  horizontal  wire  of  the  telescope  sight  corre- 
sponding to  speed  corrections.  This  would  enable  the  correc- 
tion to  be  made  within  as  close  limits  as  the  speed  to  be  carrected 
for  can  be  estimated  Of  course  the  speed  of  one*s  own  ship  in 
action  should  be  known,  and  the  gun-pointer  should  be  taught 
to  make  accurate  allowance  for  it,  and  the  speed  of  the  enemy 
across  the  line  pf  fire  should  be  reduced  to  nothing*  as  far  as 
possible.  A  nearly  constant  bearing  of  the  enemy  with  respect 
to  one's  own  course  will  add  greatly  to  the  efficiency  of  gun-fire, 
and  to  maintain  such  a  constant  bearing  should  be  one  of  the 
most  important  objects  of  manGeuvring  in  action. 

I  think  it  would  be  very^  desirable  to  develop  this  method  in 
target  practice  by  firing  while  steaming  on  a  spiral  course, 
either  approaching  or  receding  from  the  target.  Under  such 
conditions,  were  the  target  an  opposing  ship,  there  would  be  no 
error  caused  by  his  unknown  speed,  and  the  error  caused  by 
one's  own  speed  would  be  a  constant  depending  upon  the  angle 
which  the  course  made  wuth  the  line  of  bearing  of  the  target. 
and  consequently  susceptible  of  previous  calculation  for  any 
given  speed  and  angle. 

As  regards  measurement  of  distances,  no  thoroughly  reliable 
range-finder  has  yet  been  devised,  and  the  determinations  made 
by  a  rapid-firing  gun,  though  much  better  than  mere  judgment 
of  the  distance,  are,  in  my  opinion,  almost  certain  to  be  greatly 
in  error. 

Perhaps  the  old  telemeter  in  a  more  modern  form  would  prove 
sufficiently  accurate  for  such  work.  At  all  events,  I  hope  it  will 
be  tried,  and  am  sure  that  under  some  circumstances  it  would 
be  of  great  value.  I  refer  to  the  stop  watch  graduated  in  dis- 
tances, by  which  the  time  inter\^al  between  the  flash  and  the 
report  of  a  hostile  gun  is  measured,  and  the  corresponding  dis- 
tance read  off.  The  objection  h  made  to  this  device  that  it  will 
be  difficult  to  surely  connect  a  given  flash  with  the  correspond- 
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ing  sound,  but  by  careful  observation  of  the  larger  guns  of  an 
enemy,  I  should  think  this  might  be  overcome.  Certainly  to  a 
man  shut  up  in  a  turret  and  cut  off  from  outside  information  by 
any  cause,  this  instrument  might  be  of  great  value,  as  giving  a 
possible  means  of  measuring  range. 

But  there  is  one  more  important  means  of  adding  to  the 
efficiency  of  a  ship's  battery,  and  that  is  to  so  manoeuvre  her  in 
action  as  to  help  the  gunners,  not  so  as  to  handicap  them. 

At  Santiago,  the  necessity  of  preventing  the  escape  of  an 
enemy  supposed  to  be  of  superior  speed,  caused  the  adoption 
of  tactics  which  could  not  but  have  a  most  injurious  effect  upon 
the  accuracy  of  our  gun-fire. 

During  the  first  and  most  important  part  of  the  engagement, 
when  the  Spanish  ships  were  coming  out  and  our  ships  were 
gathering  way  and  increasing  speed  as  rapidly  as  possible,  tlie 
distances  changed  with  such  rapidity  that  I  have  no  doubt  but 
that  the  gun-sights  were  set  with  a  mean  error  of  many  hundred 
yards.  Moreover,  the  course  of  the  enemy,  his  unknown  speed , 
our  own  varying  speed  and  rapid  turning  under  the  action  of 
the  helm  must  have  introduced  great  lateral  errors.  These  facts, 
together  with  the  imperfections  of  the  sighting  apparatus,  the 
smoke,  and  the  unexpectedness  of  the  sortie  combined  to  affect 
the  accuracy  of  our  fire  and  account  for  the  remarkably  small 
percentage  of  hits.  Who  can  doubt  that  an  enormous  increase 
in  this  percentage  of  hits  would  have  resulted  from  a  change  in 
conditions  which  allowed  of  a  steady  bearing  and  a  constant  or 
slowly  varying  range  of  the  enemy? 

The  advantages  which  come  from  keeping  the  enemy  on  a 
bearing  which  makes  a  constant  angle  with  our  own  course  arc 
greater,  perhaps,  than  would  appear  at  first  sight.  In  the  first 
place  the  lateral  error  due  to  the  unknown  speed  and  course  ot 
the  enemy  is  entirely  eliminated*  But,  secondly^  the  angle  of 
train  being  constant,  the  firing  will  be  more  rapid  and  more 
accurate,  for  the  reason  that  the  line  of  sight  will  pass  across 
the  target  at  each  roll,  thus  enabling  the  gun-pointer  to  pay 
entire  attention  to  his  elevation.  With  a  constantly  changing 
bearing  of  the  enemy,  on  the  other  hand,  if  the  line  of  sight 
comes  on  in  train  at  one  roll,  it  is  likely  lo  be  entirely  off  the 
target  at  the  next,  and  the  gun-pointer  has  the  doubly  difficult 
task  of  simultaneously  adjusting  both  train  and  elevation, 
39 
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A  constant,  or  at  least  but  slowly  changing,  distance,  too,  is 
a  great  help  to  accurate  gun-fire,  as  it  enables  the  range  to  be 
estimated  and  the  firing  corrected  by  observation  of  the  points 
of  fall  of  the  shot. 

Of  course  an  equal  advantage  accrues  to  one's  opponent  from 
such  conditions,  and  where  an  enemy  trusts  equally  with  one- 
self to  his  battery,  and  asks  nothing  better  than  to  oppose 
broadside  to  broadside,  it  may  be  a  question  whether  to  accept 
the  gage  or,  by  manoeuvring,  to  endeavor  to  gain  some  advan- 
tage of  position.  But  it  is  when  the  enemy,  trusting  to  other 
weapons,  fails  to  take  the  equal  advantage  which  lies  open  to 
him,  that  the  opportunity  comes  to  develop  one's  gun-fire  to  it& 
maximum  by  manoetivring  solely  with  a  view  to  Us  efficiency. 
The  skill  and  discipline  of  the  men  behind  the  guns,  the  results 
of  constant  and  unsparing  efforts  in  preparation  for  the  decisive 
moment  of  action  must  always  be  the  principal  factors  in  success, 
but  the  skill  with  which  the  commanding  officer  handles  his  ship 
so  as  to  keep  the  maximum  number  of  guns  in  play;  to  keep  the 
enemy  on  as  nearly  constant  a  bearing  as  possible ;  and  to  avoid 
rapid  changes  of  distance,  will  give  victory  over  an  otherwise 
equal  opponent 


I 
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[Note. — Discussion  on  this  article  is  invited,  to  be  published 

in  succeeding  numbers.^ — ^Editor.] 
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OUR  NEW  BATTLESHIPS  AND  ARMORED  CRUISERS, 
By  D.  W.  Taylor,  Naval  Constructor,  U,  S.  N. 


The  six  armored  cruisers  and  five  battleships  for  which  bids 
were  advertised  to  be  opened  on  December  7,  1900,  not  only  con- 
stitute the  largest  single  addition  to  our  armored  ships  ever 
advertised  for  at  one  time,  but  each  one  of  these  eleven  vessels 
is  larger  than  any  vessel  of  our  navy  now  built  or  building. 

The  following  remarks  refer  entirely  to  the  designs  prepared 
by  the  department.  The  bidders  are  allowed  to  submit  their 
own  designs  and  incorporate  in  them  any  and  all  features  of 
the  department's  designs.  With  the  advantage  of  full  informa- 
tion concerning  the  department's  designs  to  start  with,  and  a  free 
hand  J  in  some  respects,  where  the  department's  designers  are 
handicapped,  it  is  to  be  hoped  that  the  contracts  will  be  ultimately 
awarded  for  vessels  somewhat  superior  to  those  herein  described. 

Figs*  1 ,  2  and  3  show  the  general  features  of  the  eleven  armored 
vessels  in  question,  and  Table  I  gives  Iheir  dimensions  and 
various  other  data  concerning  them.  Three  of  the  battleships 
are  to  be  sheathed  and  two  unsheathed.  In  view  of  the  depart- 
ment's decision  that  three  of  them  should  have  two  superim- 
posed 8-inch  turrets  and  the  other  two  the  8-inch  turrets  in  a 
quadrilateral  arrangement,  the  superimposed  arrangement  was 
applied  to  the  three  sheathed  battleships.  As  the  sheathed  and 
unsheathed  armored  cruisers  are  alike  in  every  partictilar,  except 
as  to  the  sheathing  and  the  minor  differences  in  stem,  stern  post 
and  other  fittings  incident  to  sheathing,  it  is  not  thought  necessary 
to  give  separate  plans  for  the  sheathed  and  unsheathed  vessels. 

The  most  obvious  fact  in  connection  with  these  vessels  is  their 
very  great  size  as  compared  with  any  of  our  earlier  vessels  of 
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similar  types.  Our  last  armored  cruiser  was  tlie  Brooklyni 
9215  tons  displacement;  whereas  the  Maryland  class  are  of  13,400 
tons.  The  three  vessels  of  the  Maine  class,  our  last  battleships, 
are  all  under  12,500  tons  displacement,  while  the  new  unsheathed 
battleships  are  14,600  tons, 

W'lien  we  come  to  compare  these  battleships  and  armored 
cruisers^not  with  our  former  vessels,  but  with  each  other — ^the 
question  at  once  arises  whether  it  is  worth  while  to  continue  to 
build  armored  cruisers  inferior  to  battleships  in  so  many  respects 
and  superior  to  them  in  so  few.  Some  light  upon  this  question 
may  be  aflforded  by  a  consideration  of  the  genesis  and  the  devel- 
opment of  the  armored  cruiser. 

I  believe  the  first  armored  cruisers  were  the  Imperieuse  and 
Warspite,  in  the  English  navy.  These  vessels  were  designed  in 
the  early  *8o's  as  "Armor-plated  Cruising  Ships/*  They  were 
sheathed  and  coppered,  had  a  large  amount  of  sail  power,  and 
while  properly  classed  as  "  Armored  Cruisers,"  they  can  hardly 
be  regarded  as  the  forerunners  of  the  armored  cruisers  of  to-day. 
I  think  that  the  first  vessels  designed  with  a  view  to  fulfilling  the 
functions  expected  to-day  of  the  armored  cruisers,  were  the 
seven  English  belted  cruisers  of  the  Aurora  class,  completed  in 
1888  and  1889.  These  vessels  were  often  called  the  belted 
Merseys— following  after  the  four  vessels  of  the  Mersey  class, 
completed  about  four  years  before  them.  The  vessels  of 
the  Mersey  class  were  protected  cruisers,  300  feet  long,  46  foot 
beam,  having  a  little  less  than  20  feet  mean  draught,  a  little  over 
4000  tons  displacement,  about  6000  H.  R,  and  about  17  knots 
speed.  They  had  a  coal  capacity  of  900  tons.  Their  battery 
consisted  of  two  8-inch,  ten  6-inch,  three  6-pounders,  and  smaller 
guns. 

The  seven  vessels  of  the  Aurora  class  were  300  feet  long,  56 
foot  beam^  22  feet  6  inches  mean  draught,  5600  tons  displace- 
ment 8500  L  H.  P.,  speed  a  little  over  18  knots,  coal  capacity 
900  tons,  armament,  two  9.2-inch  guns,  ten  6'inch  guns,  six 
6* pounders,  ten  3-pounders,  and  other  minor  guns, 

Tiie  Mersey  class  had  a  protective  deck  from  3  to  2  inches 
thick,  and  no  armor.  The  Aurora  class  had  about  the  same 
deck  protection,  but  carried  a  lo-inch  partial  belt  of  compound 
armor,  and  some  armor  protecting  the  guns.  Comparing  them 
with  the  Mersey  class  they  would  seem  to  have  1600  tons  (or 
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early  40  per  cent)  greater  displacement,  to  have  more  than  a 
cuot  greater  speed,  the  same  coal  capacity,  and  a  tnaterially 
lieavier  battery  and  armor  protection.  They  cost  about  30  per 
K^nt  more.  Clearly,  these  vessels  could  be  expected  to  find  their 
greatest  field  of  usefolness  in  attacking  and  destroying  the  pro- 
tected cruisers  of  the  day,  which  were  smaller,  weaker  and  slower. 
As  the  type  developed  and  the  size  of  protected  cruisers  in- 
creased, it  became  more  and  more  diftictdt  to  build  armored 
cruisers  which  would  be  superior  to  the  protected  cruisers  in 
armor,  armament,  and  speed*  The  speed  dropped  back  umil  it 
was  less  than  that  of  the  protected  cruiser.  An  illustration  of 
this  is  furnished  by  our  own  navy,  when  comparing  the  New 
York  and  Brooklyn  and  the  Columbia  and  MinneapoUs,  of 
almost  the  same  date*  The  armored  cruiser  then  came  to  be 
regarded  as  a  light,  fast  battleship,  a  vessel  smaller  and  handier 
than  the  battleship,  having  less  battery  and  armor,  but  making 
up  for  this  defect  by  superiority  in  speed  and  coal  endurance. 
In  its  latest  development  the  armored  cruiser  has  increased  in 
size  until  it  is  practically  as  large  as  the  battleship,  and  it  would 
appear  that  the  time  is  now  about  ripe  for  the  settlement  of  the 
question  whether  the  type  shall  survive  or  be  merged  into  the 
battleship  proper. 

Compare,  for  instance,  the  vessels  of  the  Maryland  class  with 
the  Virginia  and  Rhode  Island  (Table  I).  The  Mar>land  has 
but  8  per  cent  less  displacement  than  the  Virginia,  She  is  15 
per  cent  longer,  and  has  slightly  greater  freeboard— offering  a 
larger  target.  She  draws  6  inches  more  water.  She  is  decidedly 
inferior  as  regards  the  baUcry  and  its  protection,  carrying  about 
840  tons  of  battery  and  ammunition  (with  full  supply  of  ammuni- 
tion), as  against  1417  for  the  Virginia,  The  armor  on  her 
side  is  not  only  thinner,  but  has  a  less  extent,  absolutely,  and  a 
very  much  less  extent,  relalively»  considering  the  side  of  each 
vessel.  From  the  water-line  to  tlie  main  deck  the  Maryland  has 
4355  f^^^i  <5r  45  ?^f  cent  covered  by  armor;  the  Virginia  has 
4775  t^^f*  ^^  ^  P*^''  ^^"t  covered  by  armor.  The  total  weight  of 
armor  on  the  Maryland  is  a  little  over  2000  tons,  as  against  more 
than  3400  on  the  Virginia.  The  bunker  capacity  of  the  Mary- 
land is  aooo  tons,  as  against  1900  for  the  Virginia — a  gain  of 
more  than  5  per  cent.  But  as  the  Maryland  has  nearly  2  per 
cent  greater  wetted  surface  than  the  Virginia,  and  as  her  more 
powerful  engines  will  waste  more  in  friction  at  a  lo-knot  speed 
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than  those  of  the  battleship,  it  may  be  said  that  the  two  hive 
practically  the  same  coal  endurance  at  lo  knots.  The  sole  point 
of  superiority  of  the  Maryland  is  the  3  knots  greater  trial  sped 
— 22  as  against  19.  In  tliis  connection,  it  nmy  be  desirable  to 
attempt  to  appraise  the  advantage  the  Maryland  may  be  expected 
to  have  over  the  Virginia  in  speed  in  other  than  trial  conditions. 
Evidently,  under  the  same  conditions  each  may  be  expected  to 
develop  the  same  fraction  of  its  maximum  indicated  horsepower. 
While  the  indicated  horsepower  curves  of  these  vessels  are  not 
yet  known,  they  can  be  estimated  fairly  well  from  experiments 
made  at  the  model  basin,  and  from  such  experiments  the  diagram 
shown  in  Fig,  4  has  been  determined.  The  estimated  maximum 
indicated  horsepower  in  each  case  is  reduced  to  a  line  of  the 
same  length  and  speed  curves  drawn  with  fractions  of  maximum 
L  H.  P.  as  abscissse  and  speed  as  ordinates. 

All  things  considered,  it  appears  probable  that  under  the  con- 
ditions of  service  a  man-of-war  cannot  expect  to  average  for  ±1 
long  period  of  time,  say  seven  or  eight  days»  more  than  from  5^ 
to  60  per  cent  of  the  maximum  I.  H.  P.  maintained  on  trial, 
tender  these  conditions  the  Maryland  would  have  about  2  knots 
advantage  in  speed  over  the  Virginia,  while  for  a  short  spurt 
she  may  reasonably  be  expected  to  maintain  the  3  knots  of  the 
original  triaL 

Probably  some  members  of  the  Institute  may  be  surprised 
that  the  Maryland,  so  nearly  the  same  size  as  the  Virginia  and 
superior  only  as  to  speed,  should  be  so  inferior  in  other  respects. 
The  genera]  tendency  is  to  regard  the  question  merely  as  one 
of  weights;  that  is  to  say,  if  it  were  desired  to  make  the  Iowa  a 
TQ-knot  ship  it  would  simply  be  necessary  to  reduce  the  weight 
of  battery  and  armor  and  put  it  into  machiner}^  As  a  matter  of 
fact,  it  would  be  necessary  to  assign  not  only  greater  weight  to 
the  machinery^  but  greater  space,  rendering  it  necessary  to 
lengthen  the  vessel,  and  indirectly  causing  much  more  weight  to 
be  carried  than  the  additional  machinery.  The  estimated  weight 
of  the  machinery  of  the  Virginia  is  1796  tons;  that  of  the  Mary* 
land  is  2135  tons;  or  but  339  tons  more.  Owing  largely  to  the 
greater  length,  however,  the  hull  of  the  Marviand,  including  the 
protective  deck,  weighs  nearly  400  tons  more  than  that  of  the 
Virginia.  The  Virginia,  then,  being  1200  tons  smaller,  has  to  carr^^ 
more  than  700  tons  greater  weight  of  hull  and  machinery.  The 
coal  and  miscellaneous  weights  are  practically  the  same,  so  that 


Otm  NEW   BATTLESHTPS   AND   ARMORED   CRUISERS. 


597 


le  Mar) land  class  must  carry  about  1900  tons  less  of  armament^ 

ammunition,   and    armor.     At   normal   displacement,    the    total 

mght  of  armament,  ammunition  (two-thirds  full  supply)  and 

armor  is  191 2  tons  less  upon  the  Maryland  than  upon  the  Vir- 

^nia,  according  to  present  estimates. 

After  careful  consideration  of  these  two  types,  it  seems  to 
me  that  the  time  has  come  to  ask  some  such  questions  as  the 
following: 

First, — Taking  into  account  the  fact  that  with  the  completion 
of  ships  now  authorized  we  shall  have  six  large  armored  cruisers 
of  22  knots  speed  and  five  smaller  ones  of  practically  the  same 
speed,'  are  we  warranted  in  continuing  to  build  at  the  same  time 
vessels  of  so  nearly  the  same  size  and  cost,  and  differing  so  widely 
in  other  respects,  as  the  Maryland  and  Virginia? 

Secoftd,—li  the  superior  speed  of  the  armored  cruisers  is  of 
such  value  as  to  warrant  our  continuing  to  build  Mary  lands  side 
by  side  with  Virginias,  would  it  not  be  more  consistent  and  logical 
to  increase  again  the  speed  of  the  battleship  to,  say,  21  knots, 
without  reducing  its  offensive  or  defensive  powers?  This  would 
involve  a  material  increase  in  size,  probably  to  1700  tons  or  so 
trial  displacement,  and  an  increase  in  cost  of  probably  12  to  15 
per  cent 

Put  into  another  form  the  questions  above  may  be  reduced  to 
one. 

For  a  given  expenditure  of  money  we  can  probably  build  four 
Virginias  and  five  Marylands,  or  eight  Virginias,  or  seven  en- 
larged Virginias  of  21  knots  trial  speed.  At  the  present  time 
which  course  w^ould  be  the  best  to  follow? 

This  question  must  be  answered  ultimately  by  the  sea-going 
officers  of  the  service.  This  paper  will  have  served  its  purpose 
if  it  results  in  bringing  out  the  views  of  some  of  the  many  officers 
whose  views  have  the  weight  of  authority.  It  is  earnestly  to  be 
hoped  that  the  development  of  the  imvy  during  the  next  five 
years  wiU  not  be  along  lines  which  will  be  generally  recognized 
as  not  the  best  at  the  end  of  that  period* 

Note.— Discussion  on  this  article  is  invited,  to  be  published 
in  succeeding  numbers. — Editor. 

*  NoTE^l  include  as  armored  cruisers  the  three  protected  cruisers  now 
advertised  by  the  department,  because  they  are  practically  improved 
Btooklyns* 
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THE  INFLUENCE  OF  SUBMARINE  CABLES  UPON 
MILITARY  AND  NAVAL  SUPREMACY, 

tey  George  Owen  Squier,  Ph,  D., Captain  Signal  Corps,  U.S.  V, 


The  accidental  non-delivery  of  two  cable  messages  from  the 
[Minister  of  Marine  (Bormejo)  to  the  commander-in-chief  of  the 
Spanish  squadron  (Cervera),  at  Martinique,  undoubtedly  largely 
changed  the  whole  history  of  the  Spanish-American  war. 

One  of  these  telegrams  infontied  the  Admiral  of  coal  supply 
near  at  hand,  and  the  other  granted  him  permission  to  return 
at  once,  with  his  squadron,  to  Spain* 

Admiral  Cervera*s  firm  stand  against  the  dispatch  of  the  Span- 
ish squadron  from  the  coast  of  Spain  to  West  Indian  w^aters  is 
heroically  and  almost  pathetically  shown  in  the  recent  publica- 
tion, by  permission  of  the  Queen  Regent,  of  the  official  de- 
spatches. At  Cape  Verde,  and  before  and  after,  by  cable  and 
by  letter,  he  points  out  the  unpreparedness  of  his  squadron,  and 
predicts  its  certain  destruction  if  it  proceeds.  Knowing  his 
strong  views  on  this  point,  it  is  probable  that  he  would  have  lost 
no  time  in  coaling  and  starting  back  to  Spain. 

With  Cervera's  squadron  returned  to  Spain,  there  would  have 
been  no  Santiago  campaign,  the  Flying  Squadron  would  prob- 
ably have  been  sent  to  the  coast  of  Spain,  and  the  land  operations 
in  Cuba  directed  against  Havana. 

Cervera's  fleet  not  eliminated,  who  can  say  how  long  Spain 
may  not  have  been  able  to  resist,  and  what  additional  blood  and 
treasure  the  struggle  may  have  cost  the  United  States. 

The  story  of  the  Spanish-American  war  is  largely  a  story  of 
*'  coal  and  cables."  That  war  for  the  first  time  demonstrated 
the  dominating  influence  of  submarine  cable  communications  in 
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the  cofKliict  of  a  naval 


As  a  result  d  it»  the  pii 


maritiiiie  powers,  witfa  colosila]  possessioiiSp  are  each  at  pr^enl 
elaboratif^  tlietr  "^  Cable  Policy,''  and  have  awakened  to  a  reai- 
zadon  of  the  fact  that  reliable  sabmarine  conunuiiications  under 
exciusive  control  are  not  only  absolutely  necessaiy^  but  exerc^ 
a  domsaating  infitience  opon  the  control  of  the  seas,  whedkcr 
in  comnierda]  strategy-*  or  in  military  and  naval  strategj'. 

A  modem  war  between  two  naval  powers  has  reduced  itself  | 
largely  to  a  war  of  "  coal  and  cables/' 

At  present  the  submarine  telegraph  ts  a  powerfol  instromest  | 
of  war.  more  powerful,  indeed^  than  battleships  and   cruisers, 
stnce    by    wonderful    and    instantaneous    cammonications    of 
thought,  it  brings  distant  countries  and  colonies  together  in  sym- 
pathy, which  is  the  only  true  and  permanent  tie. 

Electeicity  the  Ideal  Means  of  TRANSMrrmtc 
Intelligence, 

The  triumphs  of  science  in  the  last  half  century  have  been  no 
where  more  exemplified  than  in  the  enormous  strides  made  in 
the  facility  of  transmitting  intelligence.  The  mails,  the  tele- 
graph, and  the  telephone  are  civilizing  the  world,  '  Perfect  as  is 
the  mail  system  of  to-day,  a  monument  to  organization,  yet,  its 
swiftest  messenger — steam — is  so  far  outstripped  either  on  land 
or  sea  by  the  practically  instantaneous  electric  current,  that  the 
tendency  year  by  year  is  to  put  more  of  the  world's  business 
**  upon  the  wire/' 

Time  has  an  international  money  value  in  trade,  and  a  para- 
mount strategic  value  in  war.  The  fastest  mail  express,  or  the 
swiftest  ocean  ship*  are  as  naught  compared  with  the  velocity  of 
the  electrical  impulse,  which  practically  annihilates  any  terrestrial 
dimension.  As  the  distance  increases,  electricity  surpasses 
steam  in  a  continuously  increasing  ratio.  With  a  message  to 
be  sent  half  way  around  the  earth,  the  minutes  required  by  the 
telegraph,  run  into  weeks  and  months  by  the  slow  process  of 
the  mails.  Steam  time  is  directly  a  function  of  the  distance  to 
be  traversed,  and  from  the  nature  of  things  must  require  twice 
as  long  to  go  two  miles  as  one.  If,  then,  the  cable  saves  six 
days  between  Europe  and  America,  it  will  save  more  than  twice 
this  time  between  America  and  the  East,  and  is  from  this  point 
of  view  correspondingly  important  and  necessary.    Since  elec- 


UPON   MILITARY   AND    NAVAL   SUPREMACY* 


6oi 


tricity  so  far  outstrips  any  other  known  vehicle  for  transmitting 
intelligence,  it  must  eventually  carry  all  the  most  important  of 
the  world* 5  information. 

Strategy  has  been  defined  as,  the  science  of  combining  and 
employing  the  means  which  the  different  branches  o^  the  art  of 
war  afford,  for  the  purpose  of  forming  projects  of  operations 
and  of  directing  great  military  or  naval  movements;  the  art  of 
moving  troops  or  ships  so  as  to  be  enabled  either  to  dispense 
with  a  battle  or  to  deliver  one  with  the  greatest  advantage  and 
with  the  most  decisive  results. 


It  is  believed  that  the  more  the  foundations  of  successful 
strategy  are  analyzed,  both  as  the  science  of  conceiving  military 
plans  and  as  the  art  of  executing  the  same,  the  more  it  will 
become  dear  that  the  strategist  who  is  possessed  of  the  most 
efficient  and  reliable  means  of  obtaining  and  communicating  in- 
formation, both  of  the  enemy  and  his  own  forces,  will  have  a 
paramoitnl  and  insuperable  advantage. 

Maritime  nations  are  at  present  beginning  to  realize  that  it  is 
not  ships  and  coaling  stations  alone  which  measure  naval 
strength,  but  also  reliable  and  efficient  means  of  directing,  con- 
centrating, supplying,  or  withdrawing  those  ships  upon  the  great 
strategic  chess  board  of  the  sea. 

Lord  Charles  Beresford,  in  January,  1888,  declared  that,  in 
time  of  war,  the  cutting  of  cables  would  make  it  impossible  for 
chiefs  of  squadrons  of  distant  stations  to  receive  communication 
of  the  plan  of  campaign »  and  that  they  would  no  longer  know 
where  to  find  coal  nor  upon  what  protection  to  count. 

Nor  is  this  means  required  for  securing  true  information  only, 
but  also  for  the  equally  important  role  of  disseminating  misinfor* 
mation,  since  deceiving  the  enemy  has  always  been  an  important 
means  of  strategy. 

If  there  have  been  any  doubts  of  the  dominant  influence  of  land 
and  submarine  cable  communications  as  a  military  and  naval 
necessity*  they  would  be  completely  dispelled  by  the  present  un- 
paralled  situation  in  China,  in  which  the  rest  of  the  entire  world 
has  been  kept  in  ignorance  for  a  period  of  a  whole  month,  by 
the  lack  of  adequate  communications  under  control. 

As  a  means  of  communication  over  great  distances  at  sea. 
nothing  compares,  at  the  present  state  of  practical  science,  with 
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ttic  submarine  cable.  The  nation  with  exdusively  controlled 
submarine  communications,  not  possessed  by  an  adversary,  has 
an  organized  service  of  surveillance,  which  is  not  only  important 
during  actual  war,  but  which  may  and  will  prove  a  powerful 
weapon  in  the  diplomatic  and  preparatory  conflict,  which  always 
precedes  a  declaration  of  war,  and  these  communications  are  a 
means  of  securing  a  first  real  tnctory,  even  before  war  has  been 
formally  declared. 

It  may  be  said,  therefore,  that  tlw  very  foundation  of  success fui 
nazfal  strategy  is  efficient  and  exelusively  controlled  eommunicatims, 
and  the  lack  of  them  more  serious  than  inferiority  in  ships. 

As  soon  as  the  possibility  of  communicating  at  long  distance, 
by  means  of  submarine  cables,  was  practically  demonstrated, 
England  understood  what  commercial  and  political  preponder- 
ance  the  creation  of  a  great  network  of  cables,  resting  under  her 
control,  would  give  her* 

Without  letting  herself  be  discouraged  by  heavy  losses  in  the 
beginning,  with  a  perseverance  worthy  of  admiration,  she  has 
succeeded  in  creating  and  developing,  methodically  and  without 
delay,  a  network  of  submarine  telegraphic  cables,  which  to-day 
encircles  a  large  part  of  the  entire  world. 

The  English  cables,  up  to  the  present,  have  been  laid  princi- 
pally by  private  companies,  but  Article  7,  of  the  conditions  which 
govern  them,  provides  that  all  official  despatches  shall  have  pre- 
cedence over  others;  Article  3,  that  the  companies  can  have  no 
foreigners  among  their  employees,  nor  can  the  wires  pass  into  a 
foreign  office,  nor  under  the  control  of  a  foreign  government, 
and  Article  9,  that  in  case  of  war  the  government  can  occupy  the 
diflFerent  stations  and  place  its  own  employees  therein. 

During  the  past  two  years,  however,  there  has  been  a  great 
national  protest  in  England  and  her  colonies  against  the  exor- 
bitant rates  imposed  by  the  monopoly  of  the  private  cable  cor- 
porations, until  the  prmcif^Ie  of  absolute  state  ownership  has 
come  to  be  a  controlling  one  in  England's  future  cable  policy. 

The  Imperial  Cable  System  of  Great  Bhitain- 

England*s  sea  power  is  not  alone  measured  by  the  number, 

character  and  tonnage  of  her  warships,  it  is  immensely  increased 
by  the  system  of  exclusively  controlled  submarine  cable  network, 
at  present  including  nearly  four-fifths  of  all  the  cables  in  the 
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world,  woven  like  a  spider's  web  to  include  all  her  principal 
colonies,  fortified  ports,  and  coaling  stations. 

Although  submarine  cable  communication  is  scarcely  fifty 
years  old»  yet  the  British  Empire  is  already  bound  together  in 
one  vast  intelligence  transmission  system,  with  London  as  its 
center.  Nothing  important  can  happen  at  any  quarter  of  the 
globe  which  does  not  find  its  way  to  this  great  wor1d*s  news 
exchange — London.  And  this  system  is  and  has  been  a  princi- 
pal element  of  her  strength,  and  has  largely  made  possible  a 
government  including  subjects  naturally  widely  differing  in  char- 
acter, habits,  and  modes  of  thought. 

The  colonist  in  New  Zealand  or  in  British  Columbia  can  read 
each  morning  what  was  said  in  Parliament  the  day  previous 
upon  any  subject  important  to  British  interests. 

This  great  cable  system,  as  at  present  existing,  is  the  more 
important  from  our  present  standpoint,  since  no  other  country 
has  such  a  system,  and  this  fact  has  placed  in  the  hands  of  the 
British  Empire  a  powerful  means  of  real  dominion  over  the  rest 
of  the  world.  Nor  is  England  satisfied  with  her  present  exten- 
sive telegraph  system  of  world  control,  she  has  in  projection  for 
the  very  near  future,  an  extension  of  this  system,  which  will  be 
nothing  less  than  a  British  imperial  telegraph  system  encircling 
the  entire  globe. 

A  pioneer  advocate  of  a  British  imperial  cable  system  has  been 
Sir  Sand  ford  Fleming  of  Canada. 

It  was  early  discovered  by  every  country  in  Europe  that  so 
efficient  and  valuable  a  ser\^ant  to  trade  and  commerce,  so  im- 
portant an  aid  to  the  state  itself,  as  the  telegTaph,  should  become 
a  national  institution.  Great  Britain,  France,  Austria,  Prussia, 
Russia,  Sardinia,  Italy,  Spain,  Portugal,  and  Belgium,  each  estab- 
lished a  state  telegraph  system.  Thirty  years  ago  the  English 
telegraph  lines  were  transferred  to  the  state,  and  experience  has 
shown  that  this  has  been  done  with  advantage  to  the  state  itself 
and  benefit  to  the  public  at  large.  At  the  present  moment  the 
British  Empire  is  advancing  rapidly  to  the  accomplishment  of  a 
state  controlled  cable  system.  Imperial  penny  postage  having 
been  recently  realized  throughout  the  British  Empire,  the  next 
great  step  in  imperial  development  along  this  line  is  to  connect 
the  state-owned  land  telegraph  systems  of  the  Empire  by  a  state- 
owned  and  controlled  system  of  submarine  cables.     An  essential 
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and  necessary  condition  which  has  guided  in  the  conception  and 
realization  of  this  cable  system,  has  been  that  none  of  the  line^ 
shall  touch  foreign  soiL  So  important  has  been  this  principle 
in  the  proposed  British-Pacific  cable,  that  we  find  Great  Brftain, 
for  some  years  past,  anxiously  negotiating  for  sovereignt>'  over 
an  insignificant  island  in  the  Hawaiian  Group  upon  which  to 
land  her  proposed  cable  to  Australasia;  and  failing  in  this,  we 
find,  her  boldly  ready  to  lay  a  single  span  of  cable  of  over  3500 
nautical  miles  in  length,  from  Vancouver  to  Fanning  Island,  for 
the  sole  imperial  reason  that  the  cable  shall  touch  only  soil  ex- 
clusively owned  and  controlled  by  Great  Britain,  This  principle 
will  be  bought,  in  this  case,  at  the  price  of  permanently  placing^ 
at  a  disadvantage  British  cable  traflfic  in  the  Pacific;  since,  as  wiH 
be  pointed  out  later,  the  United  States,  by  the  annexation  of  the^ 
Hawaiian  Islands,  can  reach  the  East  across  the  mid-Pacific  by 
cables  having  no  single  span  longer  than  the  present  Atlantic 
cables,  and  yet  adhere  to  the  same  principle  of  landing  only  011 
territory  belonging  to  the  United  States. 

British  Pacific  Cable, 

England  at  present  has  direct  telegraphic  connection  with 
Vancouver,  with  wires  independent  of  any  foreign  power,  since 
practically  all  of  the  Atlantic  cables  landing  at  Newfoundland,  or 
Nova  Scotia,  from  the  coast  of  Ireland,  are  under  British  influ* 
ence,  and  in  connection  with  the  Canadian  Pacific  telegraphic 
lines,  therefore,  furnish  England  with  direct  communication  toj 
the  west  coast  of  North  America, 

The  proposed  British-Pacific  cable  has  been  prominently  be 
fore  the  British  government  as  an  imperial  measure  for  a  number ' 
of  years.  It  has  been  the  subject  of  colonial  conferences^  and 
of  exhaustive  research  by  a  Pacific  Cable  Commission,  Its  con- 
struction is  now  assured  beyond  a  reasonable  doubt.  The  route 
is  from  Vancouver  to  Fanning  Island,  thence  to  Fiji  Island, 
thence  to  Norfolk  Island,  and  from  thence  by  two  branches  to 
New  Zealand  and  the  eastern  coast  of  Australia,  The  land  lines 
of  Australia  would  then  complete  telegraph  connection  with  the 
western  coast.  In  the  Indian  Ocean  it  is  proposed  to  connect 
West  Australia  to  Cocos  Island,  and  then  to  Mauritius,  and  from 
thence  to  Natal  and  Cape  Town,  Cocos  Island  is  further  to  be 
connected  with  Singapore  by  a  branch  cable,    Singapore  beinM 
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already  in  connectiott  with  Hongkong  by  an  all -British  cable. 
Another  branch  is  also  proposed  from  Cocos  to  Ceylon,  At 
Mauritius  a  connection  would  be  formed  with  the  existing  cable 
at  Seychelles,  Aden,  and  Bombay.  In  the  Atlantic  Ocean,  in 
order  to  avoid  the  shallow  seas  along  the  west  coast  of  Africa, 
Spain,  Portugal,  ?jid  France,  a  cable  from  Cape  TowHj  touching 
at  St.  Helena,  Ascension,  and  St.  Vincent  as  mid-ocean  stations 
has  been  laid  within  the  last  few  months.  Its  construction  was 
hastened  after  the  outbreak  of  the  Boer  war,  to  furnish  an  alter- 
nate British  route  to  South  Africa  by  the  West  Coast.  It  is 
further  proposed  to  extend  the  cable  from  Ascension  to  the 
British  Island  of  Bermuda,  perhaps  touching  at  Barbados,  as  a 
mid-ocean  station. 

At  Bermuda  a  connection  would  be  formed  with  the  cable 
already  existing  to  Halifax,  and  at  the  latter  point  with  the  Cana- 
dian and  trans-Atlantic  lines.  The  extension  of  the  above  cables 
in  the  Pacific,  the  Indian,  and  the  Atlantic  Oceans,  would  involve 
the  expenditure  of  something  like  £6.000,000  sterling,  and  the 
laying  of  about  23,000  knots  of  new  cable.  With  the  equipment 
and  experience  which  Great  Britain  has  had  in  cable  laying,  these 
new  cables  can  be  manufactured  and  laid  by  England  in  a  very 
short  time,  and  there  can  be  little  doubt  but  that  this  extension 
of  British  cables,  if  not  along  the  exact  line  above  specified,  yet 
With  slight  variations,  will  be  an  accomplishment  of  the  near 
future. 

With  this  extension  of  imperial  cables  added  to  her  already 
extensive  state-owned  land  line  system,  England  will  have  the 
most  complete  telegraphic  system  in  existence,  placing  each  of 
the  following  fortified  and  garrisoned  coaling  stations  in  direct 
connection  each  with  any  other  station,  viz.:  Hongkong,  Singa- 
pore, Trincomalee,  Columbo,  Aden,  Cape  Town,  Simons  Bay, 
St.  Helena,  Ascension,  St.  Lucia,  Jamaica,  Bermuda,  Halifax, 
Esquimau,  King  George's  Sound,  and  Thursday  Island,  The 
following  "defended  ports"  would  likewise  be  connected,  viz.; 
Durban,  Karachi,  Bombay,  Madras,  Calcutta,  Rangoon,  Ade- 
laide, Melbourne,  Hobart,  Sydney,  Newcastle,  Brisbane,  Towns- 
ville,  Auckland,  Wellington,  Lyttletown,  and  Dunedin. 

Since  with  the  completion  of  the  cable  across  the  Pacific  the 
last  telegraphic  gap  will  be  completed  around  the  earth;  it  will 
give  the  great  advantage  of  duplicate  routes,  since  from  any  point 
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there  will  be  then  two  routes— one  east  and  one  west- 
other  station. 


to  any 


Proposed  Colonial  Telegraph  System  foe  the 
United  States, 

The  objects  and  benefits  of  intercolonial  cable  communications ' 
are  well  recognized.  Since  the  events  of  the  Spanish-American 
war  the  supreme  importance  of  exclusively  controlled  communi- 
cations, as  a  means  of  military  and  naval  warfare,  has  been  real- 
ized as  never  before.  All  the  principal  nations  are  studying  this 
subject  in  its  various  aspects,  and  already  a  distinct  cable  policy 
is  entering  into  the  politics  of  the  principal  countries  possessing 
colonies,  and  seeking  for  commercial,  military,  and  naval  suprem- 
acy. Having  examined  briefly  the  principles  and  present  benefits 
of  the  British  imperial  telegraph  systems,  it  is  clear  that  the 
United  States  will  be  wise  to  recognize  this  important  subject, 
and  not  delay  in  laying  a  system  of  submarine  cables,  under  the 
exclusive  control  of  the  United  States,  which  will  not  only  place 
every  part  of  our  new  possessions  in  direct  communication  with 
one  another  by  the  best  means  of  intelligence  transmission,  but 
will  complete  the  system  by  deep-sea  cables,  directly  connecting 
these  possessions  to  the  mainland  of  the  United  States,  ■ 

In  this  connection  it  may  be  of  interest  to  note  briefly  what^ 
has  been  the  telegraph  policy,  up  to  the  present,  in  dealing  with 
the  territory  of  our  new  possessions.  In  Cuba  and  Puerto  Rico, 
and  in  the  Philippine  Archipelago,  every  effort  has  been  made 
by  the  Signal  Corps  of  the  army  to  cover  the  islands  with  a 
network  of  wires,  so  complete  and  reliable  that  intercommumca- ■ 
tion  is  insured  at  all  times.  In  the  pacification  of  Cuba  and 
Puerto  Rico,  in  the  suppression  of  the  Philippine  uprising,  it 
IS  believed  that  there  has  been  no  more  potent  agent  than  the 
military  telegraph. 

For  years  Spain  had  been  trying  to  pacify  the  Island  of  Cuba 
and  yet  her  telegraph  system  was  incomplete,  obsolete,  and 
unreliable  in  the  extreme.  It  was  possible  for  bands  of  insur- 
gents to  move  about  much  at  their  pleasure,  appearing  here  and 
there>  with  no  means  of  locating  or  concentrating  for  their  dis^fl 
truction.  It  was  not  that  the  number  of  troops  was  not  suffi- 
cient, so  much  as  it  was  that  there  were  no  efficient  means  of  _ 
directing  the  troops  in  such  a  way  as  to  make  results  decisive. 
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Philippine  Military  Telegraph  System. 

During  the  Philippine  war  the  utility  of  the  military  telegraph 
has  been  most  forcibly  illustrated. 

It  has  been  assumed,  as  a  principle  from  the  outset,  that  the 
quickest  means  of  pacifying  and  civilizing  the  Philippine  Archi- 
pelago is  to  cover  it  witJi  a  network  of  telegraph  v^ires.  A  given 
district,  with  adequate  telegraph  communications,  can  be 
guarded  with  less  than  half  the  troops  than  when  such  communi- 
cations are  wanting.  Commanding  officers  can  crush  an  incip- 
ient uprising  suddenly,  and  before  it  has  time  to  assume  dan- 
gerous proportions,  by  concentrating,  by  telegraph,  the  garrisons 
from  all  directions  upon  the  one  point  involved.  Already  there 
are  about  2500  miles  of  land  telegraph  lines  in  operation  in  the 
PhilippineSi  and  about  260  miles  of  inter-island  and  lake  cables 
have  been  laid,  while  a  cable-ship  transport,  carrying  four  hun- 
dred miles  of  additional  deep-sea  cable,  will  leave  New  York 
for  the  Philippines  within  the  next  two  months.  At  the  last 
report,  the  telegraphic  messages  in  the  Island  of  Luzon  atone 
exceeded  650Q  per  day,  averaging  over  40  words  each,  or  approx- 
imately 260,000  words  daily.  As  an  illustration  of  the  absolute 
necessity  of  telegraphic  and  cable  communications  in  the  work 
in  the  Philippines,  it  may  be  added  that  the  telegraph  is  prac- 
tically the  only  mail  service  that  exists,  and  that  recently  while 
the  English  cable  from  Manila  to  Iloilo  was  interrupted  by  earth- 
quakes for  a  period  of  six  weeks,  it  was  impossible  to  communi- 
cate with  the  southern  islands.  About  three  weeks  ago  a  battle 
was  fought  at  Cagayan,  in  the  island  of  Mindanao,  in  which  150 
American  soldiers  met  with  one  of  the  heaviest  resistances  yet 
experienced  in  the  Philippines.  Owing  to  the  lack  of  telegraphic 
communications*  and  tack  of  boat  transportation,  nothing  was 
known  as  to  the  fate  of  these  men  for  over  two  weeks, 

A  comprehensive  and  progressive  scheme  of  land  lines  and 
inter-island  cables,  embracing  the  entire  Philippine  Archipelag;o, 
is  rapidly  being  constructed-  Already  the  Department  of  North- 
ern Luzon  is  well  covered  with  lines,  reaching  from  Manila  to 
the  northern  extremity  of  the  Island. 

Two  trunk  tines  have  been  established — one  along  the  west 
coast,  the  other  along  the  Rio  Grande  de  Cagayan  river.  The 
islands  of  Cebu  and  Loite  have  been  connected  by  cable,  and  a 
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complete  new  route  from  Manila  to  Iloilo  will  soon  be  in  opera- 
tion, furnishing  a  duplicate  route  to  the  present  Eng:lish  cable 
direct  from  Manila  to  Iloilo,  In  the  Department  of  Mindanao 
and  Jolo,  the  plan  involves  direct  communication,  by  cable,  be- 
tween the  principal  islands,  and  by  land  lines  and  cable  to  the 
telegraph  system  in  the  Department  of  the  Visayas,  and  from 
thence  by  duplicate  routes  to  Manila, 

The  Alaska  Telegraph  System. 

The  growing  commercial  importance  of  Alaska*  and  the 
pective  future  of  that  country,  as  indicated  by  the  best  exp 

has  made  the  construction  of  a  telegraph  system  for  this  territory* 
an  imperative  necessity.  The  recent  creation  of  the  new  n^litary 
Department  of  Alaska,  with  headquarters  at  St.  Michad^  on 
Norton  Sound,  and  the  establishment  of  military  garrisons  along 
the  Yukon  to  the  Canadian  border,  has  made  such  a  line  a  com- 
mercial and  military  necessity.  fl 

Congress  recently  authorized  an  expenditure  of  $450,000  for 
the  construction  of  such  a  line,  and  at  this  moment  all  the. 
material  for  the  construction  and  equipment  of  this  system 
under  contract,  and  the  work  of  manufacture  is  being  pushe 
night  and  day. 

Owing  to  the  shortness  of  the  working  season  in  this  latitude, 
and  the  very  unusual  conditions  under  which  the  line  must  be 
constructed,  as  well  as  the  lack  of  any  adequate  transportation, 
it  will  probably  not  be  possible  to  complete  the  line  this  season. 

The  military  cable  connecting  the  gold  district  of  Cape  Nome 
with  the  headquarters  at  St  Michael,  and  also  connecting  St 
Michael  with  Unalaklik,  which  is  to  be  the  terminus  of  the  land 
line  up  the  Yukon,  will  be  completed  early  in  September  ne> 
and  will  place  the  department  commander  at  St  Michael  in  direc 
communication  with  Cape  Nome. 

These  submarine  cables,  as  well  as  all  cables  for  the  Philippine 
Islands,  involving  in  the  aggregate  nearly  800  miles,  are  being 
constructed  by  American  manufacturers,  and  are  to  be  laid, 
equipped,  and  operated  by  American  engineers. 

The  military  forts  to  be  connected,  with  the  approximate  dis 
tances,  are  shown  in  the  following  table: 


the 


ana 

£XtJ 

recB 
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Fort 

Bgbert, 

Circle 
City* 

Fort 

Yukoti. 

nana- 

PAft- 

Fort    St.  Mlob^ 

170 

.... 

.... 

.... 



S60 

90 

*  -  - . 

*      -F     '      - 

. .  #  *          . . .  * 

^0 

350 

260 

#     -     *     . 

....          . . . . 

5f»0 

420 

380 

70 

.    »  -    -                    *  *.  .  m 

1,140 

9TD 

880 

630 

560         . * . . 

1,200 

1,090 

1,000 

740 

670           190 

Vftlde*, 

Fort  Egbert 350 

CIrcie  Clty.,....«.  520 

Fort  Yukon....,.,  610 

Bftmparl..,.,.,..,  870 

Fort  Gibbon  ,,,..,  mO 

BL  Michael ..  1,490 

Cape  Nome  .., 1,610 

By  a  recent  temporary  arrangement  with  the  Canadian  author- 
ities this  telegraph  system  will  be  enabled  to  reach  the  United 
States  over  the  line  now  being  constructed  by  the  Canadian 
government  between  Atlin  and  Quesnolle,  a  distance  of  about 
900  miles.  It  is  doubtful,  however,  if  this  land  line  can  be  com- 
pleted this  season.  When  completed,  and  in  connection  with 
the  Alaskan  system  outlined  above,  there  will  be  direct  tele- 
graphic communication  between  the  United  States  and  the  mili- 
tary  department  of  Alaska  at  St.  Michael, 

Inter-Islakd  Communication  foe  the  Hawaiian  Group. 

There  is  no  other  example  in  the  world  of  a  highly  civilized 
community,  with  a  republican  form  ol  government,  which  is 
entirely  cut  off  from  all  communication  from  the  rest  of  the 
world,  except  the  Hawaiian  Islands.  A  system  of  communica- 
tion between  the  principal  islands,  either  by  submarine  cable  or 
by  wireless  telegraph  method,  is  a  necessity,  and  it  is  reported 
that  this  work,  by  the  use  of  wireless  telegraphy,  is  about  to  be 
carried  out.  The  principal  islands  of  the  Hawaiian  group  which 
should  be  connected,  with  the  approximate  distances  involved, 
are  given  in  the  following  table: 

DIjitanoe, 
Naut.  MUea. 

Kauai  to  Oahu  , , , , 61 

Oahu  to  Molokai  ,••,.*.,..,...,.,. 23 

Molokai  to  Maui •...., 8 

Maui  to  Hawaii  - , - 26 


Total 
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Telegraph  System  in  Cuba  and  Puerto  Rico. 

The  land  telegraph  system  of  Cuba  now  aggregates  about 
2500  miles  and  includes  a  central  trunk  line  the  entire  length  of 


the  island,  which  is  duplicated  from  Havana  to  Sancti  Spirit 
In  addition  to  this  trunk  line  there  are  no  less  than  thirteen  lines 
across  the  island,  which  divide  the  island  up  into  comparatively 
small  sections.  Although  these  lines  have  had  to  be  entirely 
reconstructed  under  great  difficulties,  yet  their  reliabilitj^  is  evi- 
denced  by  the  fact  that  the  entire  Puerto  Rican  government  busi-  ■ 
ness,  which  is  now  transmitted  over  the  new  land  lines  from 
Havana  to  Santiago,  was  conducted  during  the  month  of  June 
without  a  single  interruption*  ■ 

In  the  island  of  Puerto  Rico  every  important  commercial  or 
military  point  is  in  telegraph  connection  by  a  system  of  lines, 
which,  under  Major  W.  A.  Glassford,  Signal  Corps,  has  been 
entirely  reconstructed  and  routes  improved  since  the  disastrous 
hurricane  of  1899- 

A  Pacific  Cable* 

In  order  to  bind  together  tlie  local  land  telegraph  systems. 
which  have  been  outlined  above,  these  systems  should  be  directly 
connected  at  an  early  date  with  the  United  States.  First  of  aO, 
in  this  colonial  system,  is  the  proposed  trans-Pacific  cable,  con- 
necting California  with  the  Hawaiian  Islands,  thence  to  Midway  ■ 
Island,  thence  to  the  Island  of  Guam,  and  from  thence  to  tlie 
Island  of  Luzon.  The  project  of  a  trans-Pacific  cable  has  been 
much  discussed  recently,  and  President  McKinley  sounded  the 
key-note  for  its  construction  in  his  message  to  Congress  in 
February,  1899,  in  which  he  states  that  '*  Such  communication 
should  be  established  in  such  a  way  as  to  be  wholly  under  the 
control  of  the  United  States,  whether  in  time  of  peace  or  of  war/* 
The  construction  of  such  a  cable  has  been  shown  to  be  entirely 
practicable,  and  American  manufacturers  have  shown  themselves 
willing  to  undertake  and  guarantee  the  manufacture,  laying, 
equipment,  and  operation  of  such  a  system  of  trans -Pacific  cables* 

Although  deep-sea  cable  manufacture  is  an  interest  little 
known  by  experience  in  this  country,  yet  it  is  believed  that  Amer- 
ican capita]  and  American  skill  and  ingenuity,  supplemented,  if 
necessary,  from  abroad,  can  accomplish  this  great  work  in  a 
comparatively  short  time*  From  every  standpoint- — commercial, 
strategic,  and  political — a  trans- Pacific  cable  along  the  route 
mentioned  should  be  undertaken  at  the  earliest  possible  date. 
Next  to  the  Isthmian  Canal,  no  other  great  public  work  com- 
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pares  with  it  in  importance  to  the  future  development  of  the 
United  States. 

The  telegraph  system  of  Alaska,  now  authorized  and  under 
construction,  should  also  be  connected  to  the  United  Slates  by 
lines  touching  only  American  territory,  and  exclusively  under 
American  control,  A  cable  system  from  Vancouver  via  the 
Aleutian  Islands  to  Japan  and  the  Philippmes  has  long  been 
proposed,  and  has  many  points,  commercial  and  technical^  in 
its  favor  as  a  trans*Pacific  route.  The  true  solution  is  thought 
to  be  the  early  construction  of  both  of  these  trans-Pacific  cable 
lines,  thereby  furnishing,  first,  a  direct  connection  to  the  United 
States'  Alaskan  system,  and  by  a  later  extension  to  the  Philip- 
pines, a  duplicate  route  for  the  protection  of  the  more  southern 
line  via  Hawaii,  which  should  be  first  constructed.  A  short 
cable  from  Sitka  to  Valdez  would  be  one  means  of  perfecting  a 
junction  with  the  Alaska  land  system. 

The  recent  acquisition  by  the  United  States  of  the  Island  of 
Tutuila,  and  the  construction  in  Pan  go  Pan  go  harbor  of  a  coal- 
ing station,  makes  it  desirable  to  join  this  advanced  American 
station  in  the  southwestern  Pacific  to  the  Hawaiian  Islands  by 
submarine  cable. 

This  can  probably  be  most  readily  accomplished  by  connect- 
ing it  directly  to  Fiji,  a  station  on  the  British  Pacific  cable  route. 

To  further  complete  this  proposed  colonial  telegraph  system, 
it  will  be  necessary  to  connect  the  Island  of  Puerto  Rico,  by 
submarine  cable,  to  the  United  States,  and  although  of  greater 
length,  a  line  direct  from  New  York  to  Puerto  Rico  is  suggested 
as  offering  many  advantages.  The  shortest  line  is  not  always 
the  most  advantageous.  For  instance,  Hayti  is  connected  direct 
to  New  York  City,  instead  of  to  the  coast  of  Florida,  which 
would  be  much  shorter,  and  Bermuda  is  connected  direct  with 
Halifax  for  the  sole  object  of  exclusive  British  control  under  all 
circumstances. 


Estimated  Cost  of  Proposed  Colokial  Telegraph  Systeic. 
cables  in  the  pacific, 

Trans-Pacific  cable^  San  Francisco,  via  Hawaiian 
Islands,  Midway  Island,  and  Island  of  Guam  to 
Luzon    ,  * . , .$12,000,000 

Inter-Island  communication  for  the  Hawaiian  Group »        1 50»O0O 
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To  complete  the  Inter-Island  telegraph  system  of  the 

.      Philippines 250,000 

For  Alaska  telegraph  system,  as  already  authorized 

by  Congress - 450,000 

To  extend  the  Alaska  telegraph  system,  and  to  con-  ^M 
nect  it  to  the  United  States  by  direct  cable,  and  also  ^^H 
for  further  extension  to  the  Philippines,  via  the  4^| 
Aleutian    Islands,    providing    a    duplicate    trans- 
Pacific  route  to  the  Philippines 10,000,001^ 

For  cable  connections  with  Tutuila   Island  coating  fl 

station  at  Pango  Pango  harbor- .. 650,000 

CABLES   IN   THE   ATLANTIC.  ^M 

Direct  cable  from  the  coast  of  the  United  States  to 
the  Island  of  Puerto  Rico 1,500,00^ 

Total  . .  • .$25,000*000 

Estimated  cost  of  proposed  Isthmian  Canal. .$140,000,000 

Relative  cost  of  two  enterprises .1  to  5.6 

The  above  estimate,  which  is  necessarily  a  very  general  one, 
due  to  fluctuations  in  the  price  of  materials,  the  inexperience  of 
American  manufacturers,  etc.,  shows  that  with  an  expenditure  of 
$25,000,000,  or  perhaps  $30,000,000  at  most,  the  United  States 
can  have  a  telegraph  system  connecting  all  her  possessions,  and 
placing  each  part  of  such  possessions  in  direct  connection  with 
the  United  States  by  the  best  and  most  eflficient  means  of  com^ 
munication  known,  H 

For  the  expense  of  three  or  four  first-class  battleships  the 
United  States  can  provide  herself  with  the  most  powerful  means 
known  for  extending  and  preserving  her  commercial  influence, 
for  the  speedy  pacification  and  civilization  of  the  people  who 
have  recently  come  under  her  control,  and  secure  a  strategi^ 
advantage — military,  naval,  and  political^^whicb  is  necessary  t^ 
the  position  of  the  United  States  as  a  world  power. 

It  is  believed  that  there  is  no  measure  which  should  receive 
more  immediate  and  careful  consideration  than  the  establishment 
of  a  system  of  deep-sea  cables,  wholly  under  the  control  of  the 
United  States,  and  joining  the  already  extensive  land  telegraph 
system  of  our  new  possessions. 
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American  commeree.  Amjcrican  diptomacy,  and  Amcrkan  mili- 
tary and  na\*al  presl%e^  all  conspire  in  demanding  this  system 
at  the  earliest  possible  date. 

The  Strategic  V'^alue  of  the  Pacific  Cable. 

The  control  ol  the  seas  along  the  great  nattiral  lines  of 
national  commerce  is  chief  among  the  material  elements  which 
con  tribute  to  the  power  and  prosperity'  of  nations,  • 

The  possession  of  the  Hawaiian  Islands  by  the  United  States 
has  a  far  greater  future  importance  than  mere  import  and  export 
statistics  can  ever  indicate. 

The  leading  powers  are  evidencing  tmusual  interest  in  the 
Pad^c  and  the  East^  and  are  seeking  hitherto  tmimpoitant 
islands  wherever  situated. 

In  these  days  of  *'  spheres  of  infltience  "  the  Hawaiian  Islands 
occupy  a  unique  and  a  paramount  position. 

Geographically,  Honolulu  is  the  center  of  a  circle  of  approxi* 
mately  twenty-one  hundred  miles  radius  witliin  which,  excepting 
only  a  few  isolated  and  barren  islands  p  nature  has  placed  a  vast 
ocean  expanse  with  no  land.  This  circle  includes  Sao  Francisco 
on  the  east,  a  part  of  the  Aleutian  Islands  on  the  north,  and  the 
Samoan  Islands  on  the  southwest*  Again,  of  the  center  of  the 
circle  is  placed  at  one  of  the  islands  of  this  same  group  to  the 
northwest,  such  as  Midway  Island,  a  probable  station  for  the 
Pacific  cable,  an  approximately  equal  radius  includes  the  Island 
of  Guam,  now  in  the  possession  of  the  United  States. 

Hawaiian  inter-island  communication  being  now  assured,  tliis 
group  of  islands,  extending  nearly  two  thousand  miles  in  longi- 
tude, and  standing  alone  over  two  thousand  miles  from  conti- 
nental mainland,  defines  a  natural  **  sphere  of  sea  influence  *'  in 
the  North  Pacific  of  incalculable  value  to  the  future  of  the  United 
Sutes, 

The  importance  of  the  geographical  position  of  this  group  is 
only  properly  determined  by  reference  to  the  changes  in  the 
great  trade  routes  which  will  result  from  the  Istlimian  Canat. 
WTiether  ultimately  at  Nicaragua  or  Panama,  the  immense  mer- 
chant fleet,  which  will  pass  through  this  gateway,  will  find  the 
Hawaiian  group  upon  its  direct  course  to  the  East,  and  at  such 
steaming  distance  as  to  naturally  require  this  as  a  mid-ocean 
stopping  place.     Again,  the  British -Canadian  commercial  route 
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to  Australasia  along  which  the  British  Pacific  cable  is  projected, 
as  well  as  the  direct  mail  and  trade  route  from  the  Pacific  State 
to  the  Philippine  Islands  and  the  East,  both   naturally 
through  these  islands. 

It  can  be  stated  that  there  is  scarcely  any  point  in  the  worid 
where  there  is  greater  need  for  a  central  cable  station  than  in 
the  Hawaiian  Islands.  Geographically  situated  at  the  military 
and  commercial  strategic  position  of  the  North  Pacific  Ocean,  it 
will  ultimately  serve  as  the  distributing  center  for  oceaji  commu- 
nication between  the  two  hemispheres  as  well  as  to  the  varioti 
island  groups  of  the  Pacific. 

Although  it  is  said  that  cables  are  primarily  established  fa 
peace  rather  than  for  short  periods  of  war,  yet  in  these  advance 
American  outposts,  extending  in  a  chain  to  the  Philippines 
the  East,  the  demands  of  both  peace  and  war  happily  coincide. 

Submarine  cables  are  now  established  for  colonial,  political, 
and  diplomatic  reasons,  as  really  as  for  their  purely  commercial 
purposes.  Nor  is  actual  state  of  war  of  the  country  itself  the 
only  fear ;  witness  the  present  plight  of  France  due  to  the  Trans- 
vaal  war;  owing  to  the  fact  that  the  cables  to  South  Africa  ar^ 
under  tJie  control  of  England,  and  the  establishment  by  her  o^ 
a  war  censorship,  France  is  absolutely  dependent  upon  England 
not  only  for  news  from  the  Transvaal,  but  also  for  communica- 
tion with  her  own  colony  of  Madagascar  and  her  South  Africa 
possessions.  The  importance  of  this  subject  has  led  her  Colonial 
Commission  to  recommend  recently  the  immediate  construction 
of  submarine  cables  joining  France  with  Senegal*  Madagascar 
and  Tonkin,  the  latter  connecting  with  the  Danish  company's 
cables.  Indeed,  the  plan  ultimately  involves  an  estinj^ted  ex- 
penditure of  twenty-five  million  dollars  and  includes  a  complete 
colonial  cable  system.  ■ 

By  whatever  method  the  first  Pacific  cable  is  ultimately  laid, 
and  provided  that  it  shall  appear  that  all  of  the  present  projected 
cable  cannot  be  manufactured  and  laid  in  the  United  Stated 
within  a  reasonable  time,  it  seems  plain  that  the  encouragemen? 
of  American  manufacturers  in  the  building  up  in  the  United_ 
States  of  a  deep-sea  cable  industry  of  the  first  class,  is  a  wh 
policy  for  this  government. 

The  successful  completion  of  the  submarine  cable  across  tl! 
Pacific  will  mark  an  epoch  in  the  telegraph  history  of  the  world 
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After  thirty  years  of  consideration — technical,  commercial  and 
political — the  end  of  the  century  sees  this  great  enterprise  at 
last  seriously  undertaken.  The  full  influence  which  it  will  exert 
upon  the  Western  Hemisphere  and  the  world  in  general  is  not 
easily  appreciated.  Strategically  the  importance  of  the  inter- 
colonial communication  and  its  preservation  are  very  great;  how- 
ever, the  Philippine  question  should  not  overshadow  the  larger 
question — the  Eastern  question — in  the  consideration  of  this 
project  Important  as  the  cable  will  be  as  a  means  of  joining  the 
Philippine  Archipelago  to  the  United  States,  its  larger  import- 
ance will  ultimately  be  in  the  future  commercial  development 
between  the  United  States  and  the  far  East.  In  the  broad  ex- 
tension of  Pacific  trade  consequent  upon  the  completion  of  the 
Istlimian  Canal,  and  the  development  of  steamship  hues  plying 
the  Pacific,  the  telegraph  cable  would  naturally  become  an  im- 
portant factor  The  present  trans-Pacific  steamship  lines  are 
heavily  handicapped  by  absence  of  direct  means  of  telegraphy 
between  the  ports  between  which  they  operate.  Situated  on  the 
main  trade  routes  leading  from  the  canal  to  Asiatic  ports,  the 
Pacific  cable  will  serve  as  a  powerful  adjunct  and  support  to 
this  enterprise.  The  two  go  hand  in  hand  and  are  mutually 
closely  related. 

The  Military  Control  of  Telegraph  Cables  in  Time  of 

War, 

The  International  Convention  for  the  protection  of  submarine 
cables,  which  met  at  Paris  in  1884,  made  no  provision  definin|^ 
the  rights  and  immunities  of  cable  property  in  time  of  war. 

In  addition  to  incorporating  an  article  in  the  convention^ 
stipulating  that  "this  convention  shall  in  nowise  affect  the  lib- 
erty of  belligferents,"  Lord  Lyons,  the  British  delegate,  sub- 
mitted the  following  declaration,  at  the  moment  of  signing  the 
convention:  "Her  Majesty's  government  understands  Article  XV 
in  this  sense,  that  in  time  of  war,  a  belligerent,  a  signatory  of 
the  convention,  shall  be  free  to  act  in  regard  to  submarine  cables 
as  if  the  convention  did  not  exist" 

M.  Leopold  Orban,  in  the  name  of  the  Belgian  government, 
also  submitted  the  following  declaration: 

**  The  Belgian  government,  through  its  delegates  to  the  con- 
ference, has  maintained  that  the  convention  has  no  effect  upon 
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the  rights  o!  belligerent  powers;  These  rights  would  be  nddiei 
more  or  less  extensive  after  the  signature  than  they  are  now 
The  mention  inserted  in  Article  XV,  ahhough  absolutely  usd^ 
in  the  opinion  of  the  Belgian  government,  would  not,  howe 
justify  a  refusal  on  its  part  to  unite  in  a  work  the  expediency 
which  is  indisputable." 

Before  the  Spanish*American  war  there  were  few  examples 
damages  done  to  submarine  cables  by  belligerents. 

As  has  been  pointed  out.  Article  XV"  of  the  Convention  I 
Paris,  of  1884,  tor  the  protection  of  submarine  cables,  subscril] 
to  by  twenty-six  nations,  specifically  states  that  ''  The  stipn 
ttons  of  this  convention  shall  in  no  wise  affect  the  liberty  al 
belligerents,"  In  consequence,  the  question  as  to  what,  if  aM 
special  protection  was  to  be  accorded  submarine  cables  in  tiOT 
of  war,  remained  theoretical  until  the  Spanish-American  wai 
of  1898,  when  a  practical  rule  of  action  as  outlined  by  Geneml 
A.  W.  Greely,  Chief  Signal  Officer  of  the  U.  S.  Army. 

Upon  the  declaration  of  war.  General  Greely,  upon  whom  by 
law  devolved  the  operation  of  military  telegraph  lines  and  cables, 
was  called  into  the  national  council  for  his  opinion  as  to  the  line 
of  action  best  calculated  to  subserve  the  legitimate  rights  of  com- 
merce and  industry,  while  conserving  the  military  interests  oi 
the  United  States,  He  took  the  view  that*  inasmuch  as  postal 
communications  were  forbidden  between  belligerents,  prohibitive 
orders  should  issue  against  such  telegraphic  correspondence  as 
might  benefit  the  public  enemy,  pointing  out  that  telegrams,  by 
their  secrecy  and  rapidity,  produce  military  results  much  more 
important  and  injurious  than  is  possible  by  the  use  of  the  mail. 

First  of  all  standing  for  a  liberal  policy  consistent  with  oui 
advanced  civilization,  it  was  advised  that  cable  operations  should 
continue  over  the  international  cables  between  Havana  an<3 
Florida,  of  course*  imder  strict  military  censorship.  Military 
possession  of  the  Key  West  telegraph  office  was  taken  on  ApriJ 
23.  1898,  and  the  cables  cut  so  that  Jacksonville  could  no  longei 
work  with  Havana.  Domestic  and  business  messages  in  oper 
text  were  allowed  to  be  sent  and  received  from  Havana,  bui 
only  under  strict  military  censorship.  Similar  action  was  taker 
at  Havana  by  the  Govern  or- General  of  Cuba,  who  established  t 
rigid  Spanish  military  censorship,  so  that  all  messages  weu 
subject  to  double  scrutiny. 
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Five  classes  of  cables  were  recognized: 

First.  Those  of  which  the  termini  are  in  the  enemy's  country; 
for  instance,  the  Cuba  Submarine  Cable  system  along  the  south 
coast  of  Cuba. 

Second.  Which  directly  connect  countries  at  war,  so  that  each 
belligerent  controls  one  end  of  cable;  for  instance,  the  Inter- 
national Oceanic  Telegraph  Company  between  Florida  and 
Havana. 

Third.  Where  one  end  of  the  cable  is  in  the  enemy's  country 
and  the  other  in  neutral  territory;  for  instance,  the  West  India 
and  Panama  cables  extending  from  Jamaica  to  Cuba»  and  to 
Puerto  Rico,  and  thence  to  Saint  Thomas. 

Fourth.  Where  a  cable  extends  from  the  coast  of  an  offensive 
belligerent  to  a  neutral  country  contiguous  to  the  territory  of 
the  defensive  belligerent;  for  instance,  the  Hayti  cable  from 
New  York  City  to  Hayti,  where  there  is  direct  cable  connection 
with  the  Island  of  Cuba. 

Fifth.  Other  cables  having  one  terminus  in  the  territory  of 
the  offensive  belligerent  and  the  other  in  neutral  regions  remote 
from  the  scene  of  hostility;  for  instance,  the  Atlantic  cables  con- 
necting the  United  States  with  Europe. 

To  cables  of  the  first  class,  whether  the  property  of  the  de- 
fending enemy  or  a  neutral  corporation,  was  applied  the  simple 
and  well-known  rule  that  they  are  subject  to  the  vicissitudes  of 
war,  and  that  being  in  use  for  war  purposes  they  are  proper 
objects  of  offensive  military  operations.  The  orders  issued  to 
the  officers  of  the  Signal  Corps  looked  upon  these  cables,  whether 
ihey  were  laid  in  the  high  sea  or  along  the  immediate  coast,  as 
liable  to  seizure  and  total  destruction* 

Cables  of  the  second  c!ass  were  easily  dealt  with,  the  cables 
between  Key  West  and  Havana  were  taken  possession  of  mili- 
tarily by  Spain  in  Cuba  and  by  the  American  army  in  Key  West. 
Messages  going  and  coming  were  subjected  to  the  most  rigid 
military  censorship  at  both  ends  of  the  cable.  Only  messages 
in  plain  text  bearing  upon  business  and  social  subjects  were  per- 
mitted, and  where  any  suspicion  existed  as  to  the  loyalty  of  the 
sender,  were  either  refused  ^  or  not  sent.  Exceptional  cipher 
messages  were  permitted  as  a  matter  of  courtesy  and  favor  to 
selected  diplomatic  representatives  of  neutral  nations. 

The  cables  of  the  third  class  were  viewed  as  contraband  of 
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war;  but  it  was  also  recognized  that  their  liability  to  destmcti 
depended  in  a  measure  on  the  locality  of  the  cable.     It  was^ 
recognized  as  unsettled  and  ol  doubtful  expediency,  the  right  \ 
any  belligerent  to  raise  from  the  bottom  and  destroy  on  the  hij 
sea  a  neutral  cable,  merely  on  the  ground  that  such  cable  laode 
in  a  hostile  country.    A  more  rigid  rule  was  applied^  howeve 
to  such  portions  of  cables,  cable  huts,  instruments,  etc*,  as 
located  within  the  territorial  jurisdiction  of  the  enemy,     Orde 
were  given,  based  on  the  principle  that  such  cable  properti^ 
whether  belonging  to  an  enemy  or  to  neutral  corporations, 
not  only  subject  to  the  vicissitudes  of  war,  but.  being  cont 
band  of  war,  are  legitimate  objects  of  military  operations. 

In  accordance  with  this  view  orders  were  isstied  to  cut,  off  i 
south  coast  of  Cuba,  any  cables  that  could  be  grappled  an3 
picked  up,  either  within  a  marine  league  of  the  coast  or  wit 
range  of  Spanish  batteries. 

In  Cuba  and  Puerto  Rico,  during  the  Spanifih-American  wi 
certain  neutral  cable  stations  of  this  class  fell  witliLn  the  pov 
of  the  army  of  the  United  States.  In  such  cases  the  officials  i 
the  neutral  cable  companies  were  given  a  choice  of  actiooT 
They  could  abandon  their  property  to  the  vicissitudes  of  war, 
or  accepting  the  force-niajoure,  were  allowed  to  transact  business 
under  strict  military  censorship.  Even  during  the  siege  of 
Santiago  the  orders  permitted  the  French  Telegraphic  Cab^ 
Company  to  accept  business  for  Santiago-de-Cuba  within 
Spanish  lines,  every  such  message,  however,  to  be  vised  by 
military  censor. 

The  fourth  class  of  cables  was  seized  by  the  military  forces 
the  United  States  and  operated  under  strict  military  censorship. 
Code  and  cipher  messages  were  absolutely  refused  save  for  the 
authorized  government  agents  and  certain  excepted  diplomatic 
representatives,  the  latter  as  a  matter  of  courtesy,  M 

Cables  of  the  fifth  class  were  placed  under  a  military  censo^ 
ship.  Of  these,  there  were  five  systems  comprising  eleven  sepa- 
rate cables.  Most  of  these  telegraph  cables  were  only  construc- 
tively seized,  intrusting  the  direct  censorship  of  messages,  under 
the  general  supervision  of  an  officer  of  the  Signal  Corps,  to  the 
respective  superintendents,  men  of  high  character,  whose  good 
faith  was  guaranteed  by  the  companies  whose  interests  they  like- 
wise guarded.    The  interests  of  the  United  States  were  thus 
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subserved  while  the  privacy  of  the  affairs  of  the  companies  was 
conserved.  The  responsible  officials  gave  a  written  pledge  to 
observe  such  rules  as  might  be  filed  by  the  Chief  Signal  Officer 
with  the  companie$.  These  rules  prohibited  all  messages  to  and 
from  Spain,  and  also  certain  other  classes  which  were  deemed 
prejudicial  to  the  military  interests  of  the  United  States.  In 
cases  of  doubt  messages  of  the  latter  character  were  examined 
and  vised  by  the  military  censor. 

The  events  of  the  Spanish*American  war  brought  to  attention 
the  whole  subject  of  the  legal  rights  of  cable  property,  and  the 
control  of  the  same  under  varying  and  complex  conditions,  in 
time  of  war;  In  the  absence  of  definite  international  law  upon 
the  many  points  involved,  the  United  States  was  forced  to  take 
the  initiative  and  use  this  powerful  military  weapon  for  the 
benefit  of  the  cause  of  the  United  States,  while  at  the  same  time 
respecting  and  subserving  the  rights  of  neutrals  with  an  equity 
and  fairness,  which  has  always  characterized  the  actions  of  this 
government. 

In  the  West  Indies,  as  well  as  in  the  Philippines,  the  cable 
question  was  always  a  paramount  one,  and  the  United  States 
finds  herself  now  confronted  with  legal  questions,  growing  out 
of  actions  necessary  in  time  of  war.  Since  submarine  cables 
have  become  such  a  dominant  influence  in  time  of  war,  and  since 
the  cases  which  may  naturally  arise  are  often  complex  and  in- 
volved, it  is  clear  that  a  further  international  cable  conference 
is  a  necessity  of  the  near  future,  in  which  a  more  definite  inter- 
national understanding  of  methods  of  procedure  in  time  of  war 
may  be  agreed  to.  This  international  conference  could  properly 
consider  other  international  cable  matters »  which  the  great  ad- 
vance in  submarine  telegraphy  has  made  important-  Among 
those  may  be  mentioned  the  construction  and  authorization  of  a 
uniform  international  cable  code  for  economical  and  efficient 
communication  between  different  parts  of  the  world  in  any  of  the 
principal  languages  now  authorized  by  the  international  tele- 
graph rules.  Since  next  year  will  be  the  50th  anniversary  of  the 
first  successful  submarine  cable,  this  would  perhaps  be  a  fitting 
lime  for  the  calling  of  such  an  international  cable  convention. 

The  Cable  Equipmekt  of  a  Fleet, 
It  seems  clear  from  the  history  of  the  Spanish-American  war 
that  provisions  must  be  made  for  laying,  picking  up,  cutting, 
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and  operating  submarine  cables  in  time  of  war     From  the' 
break  of  this  war  every  attention  was  given  to  the  problei^oi 
isolating  the  Island  of  Cuba  from  Spain,  ^^^| 

The  special  fitting  out  of  the  Adria  with  cable  appliances,  as 
well  as  spare  cable,  the  work  of  the  St.  Louis  in  cutting  cables, 
the  operations  of  the  Marblehead^  Nashville,  and  Windoro  at 
Cienfuegos,  and  of  the  Wampatuck,  are  too  well  known  to  be 
repeated  here.  It  will  be  more  valuable  to  endeavor  to  draw  the 
correct  conclusion  from  these  operations,  and  thereby  make 
proper  provision  for  the  execution  of  similar  operations  in  tiniH 
of  war.  ™ 

It  appears  that  the  searching  for  deep-sea  cables  in  the  high 
seas  in  time  of  war,  without  an  accurate  chart  of  the  location  of 
the  cables,  is  a  difficult  and  very  doubtful  operation;  also  that 
submarine  cables  must  in  general  be  interrupted  near  their  land- 
ing places,  where  their  exact  location  can  be  determined  with 
certainty.  From  the  experience  of  the  Spanish- American  war, 
operations  of  this  kind  are  extremely  dangerous,  as  the  cable 
landing  will  be  protected  and  defended  by  the  enemy. 

Supply  of  spare  cable  and  suitable  instruments  for  workir 
the  same,  must  be  available*  with  every  naval  fleet;  in  order 
supply  the  necessary  communications  with  the  shore,  in  case 
the  landing  of  either  a  co-operating  army,  or  of  temporary  forces 
from  the  ships*     Cableships  engaged  in  either  laying,  cutting,  or 
repairing  cable  near  the  shore,  must  either  be  provided  with  their 
own  means  of  defense,  or  else  convoyed  by  warships. 

The  above  facts  make  it  clear  that  a  new  type  of  naval  ship 
is  to  make  its  appearance  as  a  necessary  adjunct  to  every  naval 
fleet  Just  as  the  naval  repair  ship,  such  as  the  Vulcan,  has 
been  found  necessary,  so  will  the  new  cable  cruiser  be  an  essen- 
tial part  of  the  navy  of  the  near  future.  It  is  not  intended  here 
to  enter  into  the  question  of  the  proper  design  of  such  ships 
best  adapted  for  the  purpose,  but  it  would  seem  that  a  specially 
designed  cableship  with  comparatively  large  coal  capacity  and 
high  speed,  and  an  armament  of  the  lighter  cruiser  class,  making 
her  capable  of  defending  herself  and  protecting  her  small  boat 
parties,  would  be  general  conditions  for  the  naval  cableship  of 
the  future.  She  must  carry  a  moderate  supply  of  spare  cable 
and  machinery  for  laying  and  picking  up  cable,  as  well  as  instru- 
ments for  testing  and  operating  a  cable,  and  the  necessary  buoys 
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suitable,  if  necessary,  for  buoying  the  cable  and  operatin|^  the 
ship  as  a  floating  cable  station.  It  is  unnecessary  to  state  that 
her  personnel  must  be  specially  trained  in  the  highly  technical 
duties  required,  and  from  actual  practice  in  all  the  operations 
necessary,  be  made  ready  for  the  performance  of  their  duties 
efficiently  under  the  conditions  of  war. 

Although  these  naval  cable  cruisers  in  time  of  peace  could  be 
profitably  employed  in  maintaining  and  repairing  both  cables 
belonging  exclusively  to  the  government  and  those  subsidized 
by  the  government,  under  suitable  arrangements,  yet,  at  the  out* 
break  of  war,  they  should  be  absolutely  and  exclusively  under 
the  control  of  the  government.  It  may  be  said  at  present  that 
no  modem  fieet  is  complete  without  a  cableship  especially 
adapted  for  cable  operations  in  time  of  war. 

In  addition  to  special  cable-ships  it  is  desirable  and  necessary 
that  every  warship  should  be  provided  with  certain  simple  cable 
appliances  for  raising  and  cutting  cables,  and  should  have  at  least 
one  person  aboard  familiac  with  the  practical  and  technical  side 
of  cable  operations. 

Since  submarine  cables  are  so  important  a  factor  in  national 
defense,  they  should  be  protected  both  at  their  shore  landings 
and  on  the  high  seas  by  military  and  naval  force. 

In  this  connection  it  would  seem  advisable  in  case  of  govern- 
ment cables,  or  in  cables  subsidized  by  the  government,  to 
keep  the  exact  route  of  important  cables  a  secret,  and  prevent 
the  pubhcation  of  maps  for  general  distribution,  showing  the 
exact  location  of  cables  in  the  deep  sea.  The  location  of  the 
shore  ends,  however,  are  certain  to  be  known,  and  probably  will 
be  the  points  where  the  cable  must  be  picked  up  and  interrupted 
This  forces,  therefore,  adequate  land  and  naval  protection  for 
the  landing  places  of  all  important  strategic  cables. 

A  cable  landing  of  the  future  should  partake  of  tlie  character 
of  a  fort,  and  be  provided  with  ample  and  adequate  means  for 
preventing  an  enemy  locating  and  destroying  the  cable,  within 
the  marine  league,  or  indeed,  until  it  has  reached  deep-sea,  where 
its  accnrate  location  is  not  known. 

The  sea  is  usually  considered  as  the  great  international  high- 
way, belonging  equally  to  all  nations;  this,  however,  is  no  longer 
true.  The  real  political  boundaries  of  states  are  no  longer  de- 
fined and  restricted  by  the  land,  but  involve  such  portions  of  the 
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high  seas  as  a  nation  can,  by  her  commercial  and  naval  vessds, 
and  her  submarine  cables,  reach  out  and  secure.  In  this  great 
sea  division,  which  is  so  surely  taking  place,  probably  there  arc 
no  better  guides  to  boundaries  than  the  submarine  cable  net- 
works, which  lie  in  its  great  depths.  Since  each,  in  general 
uses  the  shortest  path  between  two  points,  the  general  commer- 
cial sailing  lines  of  the  world  are  also  the  general  direction  oi 
submarine  cable  lines. 

The  United  States  will  be  wise  if,  in  the  great  Pacific,  where 
she  has  such  paramount  natural  advantages,  both  for  commerce 
and  for  maritime  strength,  she  pursues  a  broad,  vigorous,  and 
even  lavish,  "  cable  policy."  We  should  be  able  at  the  earliest 
date  to  manufacture  upon  American  soil  deep-sea  cables  of  the 
first  class;  be  able  to  lay,  maintain  and  repair  them  in  time  ol 
peace  or  war,  by  ships  flying  the  American  flag,  and  be  prepared 
to  adequately  protect  them  upon  the  high  seas,  and  at  their 
landing  places,  by  military  and  naval  force. 

The  cable  question  is  one  of  the  most  important  of  the  present 
hour,  unique  in  that  American  commerce,  diplomacy,  and  sea- 
power — in  fact  the  most  efficient  means  of  advancing  and  secur- 
ing the  benefits  of  civilization  itself — ^happily  conspire  in  demand- 
ing its  early  solution. 

[See  maps  at  end  of  number.] 
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PORTER^S  POSITION  VERIFIER— AN  AID  TO  SAFE 

COAST  NAVIGATION. 

By  Captain  Allan  H.  Porter. 


The  instrument  consists  of  a  plane  surface  to  which  near  the 
bottom  is  screwed  the  lowest  of  a  system  of  triple  parallel  rules, 
the  upper  two  having  motion  parallel  to  the  horizontal  diameter 
of  the  concentric  semicircles  drawn  on  the  plane  surface,  and  to 
which  diameter  the  ship's  course  is  supposed  to  be  parallel.  The 
upper  edge  of  the  uppermost  rule  and  the  horizontal  diameter 
are  graduated  in  the  same  scale  of  miles  and  parts. 

The  center  of  the  concentric  semicircles  represents  the  objects 
upon  which  bearings  are  taken,  and  the  semicircles  are  spaced 
one  mile  apart. 

Radii  are  drawn  at  convenient  angles  from  the  horizontal 
diameter;  in  the  sketch  at  the  points  and  half-points. 

The  triple  rules  give  facility  and  flexibility  of  motion,  so  tliat 
the  distance  run  can  be  at  once  fitted  between  the  appropriate 
radii. 

The  following  example  shows  the  use: 

A  lighthouse  on  the  coast  is  observed  to  bear  one  point  on  the 
port  bow.  The  ship  holds  her  course  and  runs  six  miles,  when 
the  lighthouse  bears  two  points  on  the  port  bow. 

Move  the  parallel  rules  till  the  distance  six  miles  on  the  upper 
rule  is  intercepted  exactly  between  the  one  and  two  points  radii, 
AO  and  BO.  Then  a  and  b  represent  the  positions  of  the  ship 
with  respect  to  0,  the  lighthouse,  at  the  times  of  observation.  The 
ship  was  distant  from  the  lighthouse  1 1,3  miles  at  the  time  of  the 
first  observation  and  is  5,7  miles  away  at  the  second;  if  she 
holds  her  course,  she  will  pass  the  light  abeam  at  a  distance  of 
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2.2  miles.  The  result  can  be  verified  by  observing  the  di 
run  between  the  di£Ferent  lines  of  bearing  and  the  ship's  pc 
assured  before  she  is  abreast  of  the  object  observed,  whict 
the  utmost  consequence  when  there  are  outlying  shoals. 

This  instrument  supplies  an  automatic  substitute  for  Tabl 
and  5B  of  Bowditch,  and  instantly  and  graphically  solv 
problems  coming  thereunder. 

Its  simplicity  and  usefulness  commend  it  to  all  who  see  i 
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A  STRETCHER  FOR  WOUNDED  ON  BOARD  SHIP, 
By  LiEUT.-CoMMANDER  DENrTis  H.  Mahan,  U.  S.  Navy. 


The  stretcher  consists  of  a  board  6.5  feet  long,  18  inches  wide 
and  1%  inches  thick ^  with  fittings  as  follows:  Six  rope  handles, 
three  on  a  side,  for  carrying  purposes;  a  rope  strap  at  each  end  for 
use  with  a  whip  or  hook-rope  when  desiring  either  to  lower  down 
a  hatchway  or  ease  down  a  ladder;  three  cativas  bands,  one  to 
pass  across  the  breast,  one  across  the  abdomen,  and  one  across 
the  legs;  and  on  the  back  two  runners  lyi  inches  deep,  useful 
when  sliding  down  ladders.  As  experiment  showed  that  the  pa- 
tient would  slip,  a  buttock  piece  was  inserted  and  with  this  and 
the  abdomen  strap  the  patient  was  absolutely  secure  and  very 
comfortable. 

The  piece  at  the  foot  is  merely  a  preventer,  as  the  patient's  feet 
should  not  touch  it. 

With  a  carpenter  and  a  good  seaman  this  stretcher  can  be  made 
at  any  time  on  board  ship;  the  cost  being  about  one  dollar. 

During  the  spring  of  1899  this  stretcher  was  in  use  on  the 
Brooklyn  and  also  on  other  ships  of  the  North  Atlantic  Squadron, 
and  it  was  used  during  the  Spanish  war  with  great  success. 
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Tile  foBowiog  extract  is  taken  train  a 
Siiri^eofis: 

**  The  stretcher  was  fully  tested  by  us,  men  of  different  1 
having  been  secured  on  iti  and 

**  (a)  Lowered  in  an  upright  position,  feet  firsts  from 
to  the  berth  deck,  and 

**  (b)  Brought  back  to  the  main  deck  in  the  same 

**  (c)  After  this  the  stretcher  was  turned  in  ev€T>'  way, 
man's  head  down,  on  the  side,  etc.,  and  no  slipping  was  tic 

"The  essential  and  original  point  of  the  stretcher  is 
piece  near  the  middle  which  comes  just  below  the  buttc 
when  the  strap  above  is  buckled,  a  man  is  held  in  a  rei 
secure  and  comfortable  position^    The  other  bands,  one 
around  the  arms  and  chest  and  the  second  around  the  U 
ordinary    additional    methods    for   adding    to    the 
retention. 

**  This  stretcher  is  wdl  adapted  to  all  the  ordinary*  pu 
transporting  the  wounded  and  is  especially  adapted  for 
modem  ships,  where  hatches  are  small  and  not  in  the  same  " 
If  necessary  it  can  be  slid  down  ladders,  or  swung  over  the  si 
side,  with  the  wounded  immovably  and  comfortably  fixed* 

"  It  can  readily  be  made  on  board  ship  (if  necessary)  ; 
cc^t.     One  has  been  in  use  on  the  U.  S.  S<  Brooklyn 
and  has  proved  satisfactory  in  every  particular.    At 
been  in  use  the  same  length  of  time  on  the  U,  S*  S*  Texas  ^ 
highly  thought  of  by  her  medical  officer.    Other  ships  hav^ 
use  but  we  have  no  data  from  them.  ^ 

**  We  recommend  that  the  attention  of  the  Surgeon-Genera 
called  to  tltis  stretcher  and  that  it  be  adopted  for  use  in  all  || 
of  the  navy/'  f 

Medical  Inspector  C  U,  Gravatt*  U,  S,  N,,  Fleet  Surgeoi 
the  North  Atlantic  Squadron,  referred  to  this  stretcher  thus: 

*'  Lieut- Commander  Mahan  designed  a  stretcher  which  | 
sesses  the  valuable  essential  qualities  of  simplicity,  ease  aii 
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struction  and  efficiency,  and  which  seems  to  surpass  all  others  up 
to  this  time.  As  little  more  space  is  occupied  than  by  a  man's  body, 
it  can  be  readily  accommodated  in  small  boats.  It  was  first  thought 
the  device  could  not  be  used  for  fractured  thighs  but  in  a  severe 
case  of  this  character  it  was  most  satisfactorily  employed  on  the 
flagship  New  York  last  winter,  and  made  transportation  easy, 
which  without  it  would  have  been  difficult  indeed.  The  writer 
was  so  well  pleased  with  it  on  this  occasion  and  others  that  during 
his  service  as  fleet  surgeon  of  the  North  Atlantic  Station  he 
advised  its  use  on  all  the  ships  of  the  squadron,  and,  believing 
in  its  superior  advantages,  would  be  glad  to  see  it  adopted  for 
general  use  in  the  navy." 
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TORPEDO  SAFETY  DEVICES. 
By  Emil  Gathmann,  Ordnance  Engineer, 


Various  writers  of  note  have  spoken  disparagingly  of  the  use  of 
above-water  torpedo  on  cruisers  and  the  larger  ships  in  general, 
considering  them  a  greater  danger  to  vessels  carrying  them  than 
to  her  opponent. 

Wet  guncotton,  which  constitutes  the  charge  for  warheads  of 
all  modern  torpedoes,  is  admittedly  the  safest  of  all  known  ex- 
plosives (far  safer  than  powder),  for  it  cannot  even  be  set  on  fire 
while  wet.  Projectiles  of  large  caliber  have  repeatedly  been 
fired  into  masses  of  wet  guncotton  (I  have  personally  made  and 
also  witnessed  many  tests  of  this  kind),  without  exploding  or  even 
igniting  any  of  the  latter. 

It  is  not,  then,  the  fear  of  any  danger  inherent  to  the  main 
charge  of  explosive  in  torpedo  that  has  led  to  outspoken  state- 
ments of  commanding  officers,  and  in  some  instances  to  request 
to  have  above-water  torpedo  tubes  removed  from  vessels  under 
their  command. 

It  must  be  admitted  that  the  danger  referred  to  and  feared 
lies  principally  in  the  very  sensitive  nature  of  the  primer  and 
detonator  necessarily  employed  in  connection  with  a  large  mass 
of  wet  guncotton.  The  air-flask,  or  chamber,  of  torpedo  charged 
to  hundreds  of  pounds  pressure  per  square  inch  with  compressed 
air  constitutes  the  remaining  element  of  danger  to  the  users  of 
torpedoes. 

The  impact  of  even  very  small  caliber  projectiles  with  either 
detonator  or  air-fiask  of  torpedo  as  now  constructed  would  most 
likely  cause  detonation  of  main  charge  of  wet  guncotton  in  war- 
head and  consequent  disaster  to  ships  carrying  torpedoes. 
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The  invention  and  development  of  the  submerged  tube  and  the 
tendency  to  its  use,  is  proof  of  the  realization  by  various  nations 
of  the  real  danger  of  above-water  discharge  with  the  usual  type 
of  torpedo. 

How  to  at  least  greatly  modify,  in  fact,  to  practically  obviate 
these  dangers,  it  will  be  the  object  of  my  paper  to  briefly  explain. 

First,  I  would  state  that  I  am  a  firm  believer  in  the  above-water 
torpedo.  Not  only  will  its  efficiency  and  reliability  as  a  weapon 
always  remain  greater;  but  the  very  safety  the  submerged  tubes 
are  vaunted  to  give  can  be  obtained  by  the  above*water  torpedo 
to  a  far  greater  extent,  and  that  at  a  small  percentage  of  the  cost 
of  the  former.  My  "  ideal  "  type  of  torpedo  for  coast  defense  and 
the  heavier  vessels  is  the  true  aerial  torpedo  or  large  caliber 
high-explosive  shell;  but  I  will  not  enter  into  any  detail  d« 
scription  or  extoUation  of  same  in  this  article,  as  I  wish  to  cc 
fine  myself  strictly  to  the  water  or  fish  torpedo. 

It  has  long  been  well  known  (although  personally  the  fact  wa 
rediscovered  from  original  experiments)  that  very  close  contact 
between  detonator,  primer  and  wet  guncotton  charge  are  essential 
in  order  to  detonate  the  latten  This  being  the  case^  it  occurred 
to  me  that  it  would  be  of  great  value  to  determine  at  least  ap- 
proximately at  what  point  with  a  given  protection  of  metallic 
diaphragm  or  barrier,  absolute  immunity  against  transmission 
of  detonation  from  primer  to  main  wet  charge  of  guncotton  would 
be  insured.  With  this  object  in  view,  I  undertook  an  extensive 
series  of  experiments  on  the  transmission  of  detonation  in  steel 
tubes,  with  and  without  interposing  barriers,  which  were  mainly 
conducted  at  both  the  army  and  navy  proving  grounds,  through 
the  courtesy  of  the  departments. 

My  first  tests  were  made  with  a  number  of  steel  tubes  of  2^ 
inches  inside  diameter,  of  about  2  feet  length.  One-half  the 
length  of  tubes  were  loaded  with  20  ounces  of  wet  guncotton, 
containing  25  per  cent  moisture.  Metallic  diaphragms  or  bar- 
riers of  varying  thicknesses  were  inserted  in  tubes,  and  primers 
of  ten  ounces  of  dry  guncotton  and  38  grains  of  fulminate  of 
mercury  were  placed  in  other  half  of  the  tubes,  being  separated 
from  the  wet  charge  by  interposing  metallic  barriers.  Detona- 
tion of  primers  was  then  obtained  by  means  of  electric  firing  of 
fulminate  detonators,  in  which  a  platinum  bridge  wrapped  with 
wisps  of  dry  guncotton  had  been  secured.     In  order  to  instire 
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recovery  of  fragments,  and  also  to  enable  the  determining  of  char- 
acter of  explosion,  the  loaded  tubes  were  always  placed  in  the 
proving  ground  shell  explosion  chambers.  Some  forty  experi- 
ments of  this  character  were  made,  with  varying  thicknesses  of 
metallic  barriers  interposing  between  wet  charges  and  primers. 
The  same  weight  of  wet  charge  containing  25  per  cent  of  moisture 
and  of  primers  and  detonators  were  always  employed.  Three- 
eighths  of  an  inch  of  mild  steel  as  a  barrier  was  found  sufficient 
to  effectually  intercept  the  transmission  of  detonation.  The 
greater  part  of  tubes  holding  charges  was  invariably  totally  de- 
stroyed and  broken  up  into  many  minute  pieces,  as  were  usually 
the  interposing  barriers.  The  wet  compressed  guncotton  was 
always  merely  broken  up  and  scattered  about  explosion  chamber. 
Upon  gathering  up  the  wet  guncotton,  97  to  99  per  cent  at  least 
was  always  recovered^  this  being  proof  positive  of  the  non-trans- 
mission of  detonation  when  a  suitable  metallic  barrier  is  inter- 
posed between  priming  and  wet  charge  of  gimcotton. 

It  was  also  deemed  of  importance  to  learn  to  what  extent 
detonation  through  the  air,  without  interposing  metallic  barriers^ 
could  be  carried,  so  as  to  be  able  to  fully  determine  the  value 
of  said  metallic  barriers.  Tests  were  accordingly  made  with 
similar  steel  tubes,  only  somewhat  longer,  with  the  barriers  left 
out*  An  intervening  air  space  of  even  as  much  as  14  inches  failed 
to  offer  any  protection.  Detonation  was  repeatedly  transmitted 
from  primers  of  dry  guncotton  to  the  wet  guncotton  in  tubes  at 
this  distance.  In  no  instance  were  particles  of  guncotton  found 
in  explosion  chamber,  as  had  been  the  case  when  separating  bar- 
riers were  used. 

The  theory  of  protection  offered  by  metallic  separating  barriers 
to  transmission  of  detonation  having  thus  been  established,  it 
remained  to  put  the  knowledge  gained  to  some  practical  use. 
The  safety  fuse  for  high -ex  plosive  shell  or  aerial  torpedoes,  and 
the  safety  primer  or  detonator  for  fish  torpedoes,  the  joint 
inventions  of  Mr  Louis  Gathmann  (my  father)  and  of  the  writer, 
were  the  first  practical  uses  to  which  these  experiments  have  led* 
Numerous  tests  were  then  made  with  shells  and  torpedoes  fitted 
with  detonators  having  metallic  barriers  normally  separating  the 
main  charge  of  wet  guncotton  from  detonators  and  primers. 
Mechanical  devices  were  invented  and  perfected  which  insured 
the  interposition  of  barrier  and  isolation  of  detonator  and  primer 
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from  main  charge  until  torpedo  had  been  launched  from  lube 
and  traveled  a  predetermined  distance,  A  number  of  bronze  tor- 
pedo headsj  holding  85  pounds  of  wet  gtincotton,  25  per  cent 
moisture,  were  built  to  be  used  experimentally  in  connection 
with  the  separating  barriers. 

Two  of  these  shells  or  torpedo  heads,  loaded  with  81  and  86 
pounds  of  wet  guncotton  respectively,  and  having  primers  of 
12  ounces  of  dr>^  guncotton  and  detonators  of  38  grains  of  ful- 
minate of  mercury,  separated  from  the  main  charge  by  steel  bar- 
riers one  inch  thick,  were  set  up  in  a  firing  butt  a$  targets  for 
Hotchkiss  6-poundcr  guns.  The  rapid-fire  gun  was  trained  so  a$ 
to  deliver  its  shot  directly  in  center  of  detonator  and  primer* 
and  in  line  with  the  longer  axis  of  torpedo.  Distance  of  gun 
from  torpedo  about  75  feet  On  firing  of  gun  two  distinct  rcpons 
were  heard,  and  upon  returning  to  the  butt  and  examining  tor- 
pedo, it  was  seen  that  impact  had  been  as  desired  upon  center 
of  primer  housing.  The  detonation  of  priming  charge  of  12 
ounces  of  guncotton  and  consequent  rupturing  of  torpedo  casing 
was  seen  to  have  been  the  only  result.  As  was  expected,  in  view 
of  experiments  which  had  already  been  made,  the  main  charge  of 
wet  guncotton  had  been  protected  by  the  interposing  metallic 
barrier,  and  was  simply  somewhat  scattered  about  by  the  detona- 
tion of  primer  and  impact  of  six-pounder.  This  test  was  repeated 
in  the  presence  of  Commander  Mason,  U,  S.  N,,  several  U*  S. 
Senators  and  other  gentlemen  of  note,  with  the  second  target 
shell.  Practically  identical  results  were  obtained  in  this  test, 
it  having  been  proven  thereby  that  positive  safety  is  obtained 
by  the  interposing  barrier  under  all  conditions.  A  similar  tor- 
pedo head,  loaded  with  79  pounds  of  wet  guncotton,  with  the 
metallic  barrier  removed  (as  would  be  the  case  after  being 
launched  from  the  tube  and  traveling  some  distance  from  ship's 
side)  and  primer  in  contact  with  main  charge,  was  then  detonated 
by  means  of  electric  fuse.  A  conical  excavation  some  ten  feet 
deep  and  eighteen  feet  diameter  showed  violence  and  excellence 
of  the  detonation  when  primer  was  in  position  for  action. 

By  the  normal  isolation  and  separation  of  detonator  from  main 
charge  and  the  arrangement  of  mechanism  to  bring  same  into 
close  contact  when  desired,  the  first  or  principal  danger  and  con- 
sequent objection  to  the  over-water  torpedo  has  been  removed, 
Lieut.  G.  E,  Armstrong,  late  R.  N„  in  "  Torpedo  and  Torpedo 
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Vessels/'  quotes  from  Mr,  Arnold  Foster, ''  In  a  Conning  Tower," 
how  the  enemy  is  made  to  lose  the  battle  through  the  confusion 
caused  on  board  of  her  by  the  explosion  of  one  of  her  torpedoes 
in  its  tube  before  it  is  launched. 

Such  premature  explosion  I  can  state  (without  fear  of  con- 
tradiction) would  be  altogether  impossible  were  the  normally 
separated  primer  for  torpedo  employed.  Any  of  our  torpedoes 
can  be  fitted  therewith  at  a  very  slight  expense,  as  the  same  pistol 
and  nose  pieces  as  are  now  employed  could  be  used,  thus  pre- 
cluding any  exhaustive  tests  for  regulating  of  new  devices,  etc. 
Detailed  drawings  submitted  show  how  I  would  recommend  to 
have  changes  made  on  warheads  of  torpedoes.  The  arrangement 
for  bringing  primer  in  close  contact  with  main  charge  is  entirely 
automatic  and  can  only  work  after  the  torpedo  has  left  its  tube 
and  traveled  a  predetermined  distance  in  water  from  side  of  ship. 
Having  thus  shown  how  the  first  or  greatest  danger  of  the  over- 
water  torpedo  can  be  obviated,  I  would  beg  leave  to  proceed  to 
the  second,  and,  in  my  opinion,  only  slightly  lesser  danger  which 
arises  from  the  likelihood  of  rupture  of  air- flask  or  chamber  of 
torpedo  should  the  same  be  struck  by  an  enemy's  missile.  These 
air- flasks  are,  from  the  very  nature  of  their  construction,  exceed- 
ingly fragile  and  cannot  very  well  be  made  otherwise.  Some  tests 
made  at  Newport  in  the  immediate  past  have  shown  that  on  im- 
pact of  even  very^  small-caliber  projectiles  the  air-flask  will  burst 
explosively.  Such  explosion,  although  not  necessarily  imperil- 
ing the  ship  carrying  torpedo,  would  still  produce  considerable 
damage  by  virtue  of  energy  of  flying  pieces  of  flask,  and  certainly 
create  considerable  confusion  aboard  ship  on  which  it  took  place. 
The  accidental  explosion  of  air-flask  due  to  the  enemy's  missile 
or  to  other  unforeseen  causes  we  will  always  be  at  a  loss  to 
control.  I  would  merely  show  a  method  whereby  the  damage 
resulting  from  such  explosion  would  be  reduced  to  a  minimum. 
The  danger  due  to  explosion  of  flasks  is  mainly  attributable  to 
the  scattering  of  pieces  of  same  and  their  consequent  projection 
and  damage  to  surrounding  objects  and  the  torpedo  crew. 

As  the  air-flask  of  torpedo  would  doubtless  be  always  charged 
in  action,  even  though  the  torpedo  were  not  entered  into  tube, 
I  would  propose  that  the  torpedo  be  kept  in  a  sling  or  cage,  com- 
posed of  a  number  of  strong  steel  rings  or  wire  grommets  held 
together  by  two  or  more  longitudinal  stiffening  rods.     The  rings 
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or  grommets  should  be  spaced  at  intervaJs  of,  say,  five  or 

inches^  and  particular  care  taken  that  portio0  of  torpedo  cora 
posed  of  air-flask  or  chamber  is  covered  by  same.  Should  thi 
air-flask  explode  from  any  cause  while  in  a  sling  of  this  descrip 
tion,  the  resulting  damage  could  not  be  very  great.  The  air  ii 
flask  would  simply  press  the  shattered  portions  of  shell  agains 
the  series  of  rings  or  grommets,  which  would  prevent  said  piece 
from  acquiring  any  velocity,  and,  consequently,  from  doing  seri- 
ous damage.  The  weight  of  such  slings  would  not  greatly  exccec 
that  of  the  usual  cages  in  which  torpedoes  are  housed  aboard 
ships.  The  slings  would  not  be  such  in  name  only,  but  would 
be  used  to  transport  the  torpedo  from  its  housing  to  its  tube. 
After  the  torpedo  has  been  entered  into  tube  and  sling  is  empty, 
it  could  be  disassembled  and  knocked  down,  so  as  to  occupji 
but  a  very  small  space,  especially  if  wire  grommets  were  used  M 
suggested.  % 

The  torpedo-tubes  should  also  be  covered  at  short  intervals 
with  strong  wire  grommets  for  confining  pieces  in  case  of  explo- 
sion of  flask  while  torpedo  is  in  tube.  Such  wire  grommets 
w^ould  not  add  over  two  per  cent  to  the  weight  of  tubes  and  tor- 
pedoes and  would  undoubtedly  confine  most  of  the  fragments 
in  case  of  disaster  to  air- flasks,  I  would  state  that  both  the 
grommets  for  sUngs  and  on  torpedo-tubes  should  not  be  tight 
fitting,  but  should  have  sufiicient  clearance  so  as  to  only  take  up 
the  strain  of  fragments  incident  after  actual  rupture  of  air-flasks 
or  torpedo-tubes.  This  arrangement  will  allow  the  compressed 
air  large  vents  for  escape,  but  will  retain  most  all  the  fragmen^ 
of  ruptured  torpedo-flask  and  tube.  % 

Exactly  what  degree  of  protection  will  be  provided  by  torpedo 
sling  and  tube  grommets  as  I  have  described,  it  is  as  yet  impos- 
sible to  state.  Experiments  are,  however,  being  made  by  the 
writer  to  determine  the  proportion  of  fragments  which  will  be 
retained  by  wire  grommet  slings  fitted  over  the  body  of  an  old 
1 8-inch  air-flask. 

It  follows  that  with  the  simple  changes  in  construction  of 
detonator  and  the  easily  installed  sling,  appliances^  described, 
the  usual  above-water  torpedo,  which  has  hitherto  been  consid- 
ered a  grave  menace  to  its  users,  can  readily  be  transformed  into 
a  weapon  which  is  capable  of  always  being  handled  with  perfect 
safety. 
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This  being  granted  (for  I  challenge  proof  to  the  contrary), 
there  are  no  valid  reasons  why  the  relatively  simple  above-water 
tube  torpedo  should  not  be  preferred  to  the  complex,  costly  sub- 
merged tubes  and  apparatus. 

The  positive  knowledge  of  officers  and  crew  of  torpedo  vessels 
that  they  have  nothing  to  fear  from  the  forces  they  put  into 
action,  but  that  they  are  merely  subject  to  ordinary  chances  of 
battle,  will,  to  say  the  least,  tend  much  to  their  morale  and  steadi- 
ness and  consequent  efficiency  of  their  weapon. 

Safety  of  weapon  to  the  user  should  be  the  first  essential  in  all 
military  appliances  and  armament. 
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OPERATIONS  IN  NORTH  CHINA. 
By  Lieutenant  W*  C.  Davidson,  U*  S*  Navy. 


Early  in  1900,  after  the  war  in  the  Philippines  had  developed 
into  a  series  of  assassinations  and  guerrilla  combats  against  our 
soldiers,  the  attention  of  the  United  States  and  the  rest  of  the 
civilized  world  was  called  to  a  change  of  affairs  in  China  which 
required  foreign  intervenlion  for  the  protection  of  the  lives  and 
property  of  all  classes  of  foreigners  residing  within  the  limits  of 
the  Chinese  Empire, 

An  organization  known  as  *'  Boxers  "  conceived  the  idea  of 
exterminating  all ''  foreign  devils  "  in  China  and  began  operations 
by  murdering  the  missionaries  and  other  foreigners  in  the  in- 
terior. The  '*  Boxers  "  were  originally  an  athletic  society  which, 
among  other  ceremonies,  worshipped  an  immense  sword  or 
knife,  and  became  known  first,  as  the  Great  Sword  Society »  and 
later  as  the  Society  of  the  Avenging  Sword.  The  Chinese  char- 
acters have  been  variously  translated  to  mean,  not  only  the 
above,  but  also,  the  Righteous  Arm  Society,  and  this,  by  a  still 
more  liberal  interpretation,  was  converted  into  the  present  name 
'*  Boxen"  The  organization  has  existed  for  nearly  a  hundred 
years,  but  until  the  introduction  of  railroads,  foreign  improve- 
ments, and  the  presence  of  missionaries  in  the  interior  of  the 
country,  it  has  given  no  trouble.  With  the  presence  and  con- 
tinued advance  of  foreigners,  however,  the  ruling  class  of  Chinese 
lost  power  over  the  common  people,  and  consequently  the 
Boxers  are  said  to  have  been  instigated  by  the  Empress  Dow- 
ager, together  with  some  of  the  Princes  and  Viceroys,  to  exter- 
minate all  Europeans  and  Christian  Chinese,  thus  hoping  to 
return  the  counlry  to  its  former  state  of  exclusion  and  solitude. 
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In  March,  1900,  the  situation  began  to  look  serioys. 
Boxers  appeared  in  uniform  in  great  numbers,  artiied 
knives  and  spears,  their  distinguishing  marks  being  red  bells 
and  red  trimmings  on  their  weapons.  They  first  threatened 
the  outlying  missions  along  the  Hue  of  the  new  railroad  to 
Hankow,  and  later  the  Christian  Chinese  in  and  around  Peking 
itself.  The  Chinese  government  took  no  notice  of  the  moverocm 
and  maintained  that  there  was  nothing  to  be  feared  from  the 
Boxers,  although  evidence  has  since  been  found  showing  be- 
yond all  doubt  the  complicity  of  the  Empress  Dowager  and 
others,  and  also  showing  that  a  general  uprising  had  been  plar 
10  take  place  in  September  of  this  year. 

The  foreign  ministers  became  alarmed,  despite  the  protesta- 
tions of  the  Chinese  government,  and  in  May  asked  for  guards 
to  protect  the  legations.  Marines  and  bluejackets  were  sent  up 
by  the  navies  present  at  Taku  until  a  force  of  about  600  armed 
foreigners  were  in  Peking  protecting  lives  and  property.  Early 
in  June,  the  railroad  communication  between  Tientsin  and  Peking 
was  destroyed  and  actual  hostilities  began  in  the  streets  of  the 
capital. 

In  the  meantime  a  large  fleet  of  war  vessels  of  the  various 
nations  had  assembled  off  Takn,  and  as  soon  as  the  news  of  hos- 
tilities was  received,  Vice- Admiral  Seymour,  R.  N,,  with  an  allied 
force  of  about  2000  men.  started  towards  Peking  for  Uie  relief  of 
the  foreign  ministers.  This  force  was  transported  to  Tientsin 
by  rail  and  from  there  it  proceeded  on  foot,  the  railroad  above 
Tientsin  being  repaired  as  the  troops  advanced  and  used  for  the 
transportation  of  provisions.  ^M 

Later,  on  the  14th  of  June,  a  force  of  about  800  allied  tro^! 
which  had  been  landed  at  Tongku,  were  peremptorily  ordered  to 
return  to  their  ships  by  the  Chinese  general  commanding  the 
Taku  forts  at  the  mouth  of  the  Pei  Ho,  At  this,  the  foreign 
naval  commanders  held  a  conference  at  which,  the  American 
admiral  dissenting,  it  was  decided  to  take  possession  of  the  forts 
in  order  to  avoid  further  trouble  with  them,  and  an  ultimatum 
was  accordingly  sent  to  the  Chinese  general  on  the  15th,  demand- 
ing that  he  evacuate  the  forts  before  2  A.  M.  of  the  following  day. 

Lying  in  the  river  at  this  time  were  the  British  ships  Algerine^ 
Whiting  and  Fame;  the  Russian  ships  Mandjur,  Giliak  and 
Koreetz;  the  French  gunboat  Lion;  a  Japanese  gunboat;  the 
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nan  ships  litis  and  Jaguar;  and  the  U.  S,  S,  Monocacy,  the 
latter  having  orders  not  to  take  part  in  the  attack  unless  directly 
fired  upon,  and  having  besides  another  reason  for  not  taking 
part*  in  that  she  had  on  board  a  large  number  of  women  and 
iJiildren  refugees  who  could  not  be  disposed  of  otherwise.  Con- 
sequently, the  foreign  force  available  for  the  reduction  of  the 
forts  consisted  of  the  other  gunboats  named  and  the  800  British, 
Japanese  and  Russian  soldiers  and  sailors  at  Tongku.  The  large 
fleet  outside  was  nine  miles  away  and  hence  took  no  part  in  the 
fight. 

The  Qiinese  forts,  three  in  number,  were  all  well-built  mud  forts 
with  high  walls  and  a  large  number  of  modern  breech-loading 
rifles  and  rapid-fire  guns  mounted  in  barbette  behind  shields,  the 
largest  caliber  being  8  inches.  There  were  about  2000  well- 
armed  imperial  troops  defending  the  forts  and  four  new  torpedo 
destroyers  in  the  river  at  the  Imperial  Dock  Yard  a  short  dis- 
tance above  the  forts.  With  this  force  at  his  command,  the 
Chinese  general  did  not  choose  to  evacuate,  but  instead,  at  1*30 
A,  M„  on  June  16,  opened  fire  on  the  foreign  ships  in  the  river, 
some  of  which  were  anchored  at  Tongku,  two  miles  above. 
These,  with  the  exception  of  the  Monocacy,  got  under  way, 
dropped  down  the  river  and  returned  the  fire  until  daylight,  by 
which  time  several  of  the  ships  had  been  struck  repeatedly,  the 
advantage  being  clearly  with  the  Chinese. 

At  daylight  the  troops  on  shore  advanced,  the  Japanese  and 
British  on  the  north  side  and  the  Russians  on  the  south  side  of 
the  river,  while  the  ships  moved  in  between  the  fortj  and  bom* 
barded  them  at  very  short  range.  The  British  and  Japanese 
troops  assaulted  the  north  fort,  but  were  repulsed  with  consid- 
erable loss.  They  were  quickly  re-formed  and  advanced  again, 
the  rapid*fire  guns  of  the  ships  keeping  the  Chinese  behind  their 
walls,  when,  just  as  the  attacking  force  reached  the  wall  the  sec- 
ond time,  a  shell  from  the  Algerine  exploded  the  Chinese 
magazine,  which  was  in  an  unprotected  position  above  the  wall. 
This  so  demoralized  the  Chinese  that  the  attacking  force  was 
allowed  to  scale  the  walls  and,  after  a  short  fight,  to  obtain  pos- 
session of  the  fort. 

On  the  south  side  of  the  river  the  Russians  were  equally  suc- 
cessful, and  the  Chinese  were  driven  out  of  all  their  forts.  The 
Chinese  lost  heavily  in  killed  and  wounded.  The  foreign  loss  was 
70  killed  and  wounded. 
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The  four  destroyers  in  the  river  were  abandoned  by  the  Chinesi 
crews,  taken  possession  of  by  the  British,  and  placed  under  tin 
care  of  the  Monocacy  until  later,  when  they  were  disposed  of  b] 
giving  one  to  the  Russians,  one  to  the  French,  one  to  the  Ger 
mans,  while  the  remaining  one  was  retained  by  the  English 
These  boats  afterwards  did  excellent  service  as  despatch  boat 
between  Tongku  and  the  fleet  outside  the  bar,  fl 

The  damage  to  the  foreign  fleet  engaged  was  as  follows: 

The  Russian  gunboat  Giliak  was  sunk  by  a  shell  exploding  h 
her  magazine,  but  as  the  water  was  shallow^  she  was  afterward 
raised  and  repaired;  the  litis  was  badly  damaged  above  the  rai 
and  had  her  executive  officer  and  several  men  killed  and  her  cap 
tain  badly  wounded;  the  Whiting  received  a  shell  in  a  col 
boiler;  and  the  Monocacy,  lying  at  Tongku,  was  struck  by 
6-inch  shell  which  shattered  a  boat  on  her  starboard  side  and  the 
passed  down  and  out  through  the  port  bow,  A  number  of  otbi 
shells  came  near  her,  and,  on  account  of  the  refugees  on  boan 
she  was  moved  farther  up  the  river  out  of  the  line  of  fire  of  tt 
north  fort  on  the  ships  coming  down  the  river,  many  of  tl 
Chinese  shells  going  high  and  falling  in  and  about  Tongku. 

The  damage  to  the  forts  was  slight  except  for  the  destiuctic 
of  the  magazine  in  the  north  fort,  and  but  for  the  assault  of  tl 
landing  party  they  coidd  not  have  been  taken.  On  the  advan< 
of  the  troops  to  the  assault,  the  ships  were  from  400  to  la 
yards  distant  from  the  forts,  and  at  these  ranges  were  able 
drive  the  Chinese  from  the  walls  and  even  from  the  guns  wi 
shields  by  means  of  their  rapid-fire  and  machine-guns. 

The  imperial  troops  were  dispersed  in  the  direction  of  tl 
Peitang  forts  and  Tientsin,  followed  by  the  Russian  troops, 
line  of  Cossack  posts  was  established  along  the  railroad  beiiffci 
Tongku  and  Tientsin  and  the  road  put  in  operation  from  ll 
former  place  to  where  it  had  been  torn  up  by  the  Chinese, 
miles  out.  By  the  mutual  agreement  of  the  foreign  naval  coi 
manders.  Commander  F.  M.  Wise.  U,  S.  N.,  commanding  t 
U.  S.  S,  Monocacy,  was  placed  in  charge  of  the  railroad,  bail 
ings,  rolling  stock  and  w^harves  at  Tongku,  all  of  which  were 
be  employed  to  the  best  advantage  of  all  the  powers.  A  repi 
sentative  of  each  of  the  foreign  naval  powers  was  stationed 
Tongku,  each  to  look  after  the  interests  of  his  own  govemmc 
in  regard  to  railroad  transportation  and  landing  facilities,  s« 
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ject  to  the  approval  of  the  commandant  in  charge.  The  fine  tugs 
and  lighters  of  the  Taku  Tug  and  Lighter  Company  were  all 
commanded  and  used  for  landing  troops,  which  soon  began 
to  arrive  in  large  numbers,  the  disembarkation  of  which  was 
no  small  matter  under  the  circumstances  of  the  location  and  alsa 
of  the  weather. 

Up  to  this  time  Admiral  Seymour  had  been  advancing 
slowly  towards  Peking  against  the  opposition  of  the  Boxers,  but 
now  the  imperial  troops  joined  the  Boxers  and  the  relief  force 
was  compelled  to  turn  back  in  the  hope  of  reaching  Tientsin. 
At  Sikoo,  a  few  miles  above  Tientsin,  the  care  of  the  wounded 
and  the  scarcity  of  ammunition  caused  the  relief  force  to  halt 
and  capture  the  arsenal  there,  where  they  found  large  supplies  of 
new  Mannelicher  rifles  and  ammunition,  with  which  they  armed 
themselves  and  so  were  enabled  to  hold  out  until  the  arrival  of 
the  second  relief  force  on  the  21  st  of  June,  when  the  place  was 
abandoned  and  the  allies  returned  to  Tientsin.  The  American 
loss  in  this  expedition  was  4  killed  and  2y  wounded. 

In  the  meantime  the  Chinese  had  taken  the  offensive  at  Tientsin 
and  were  attempting  to  destroy  the  foreign  concession.  A  por- 
tion of  the  railway  to  Tongku  had  already  been  destroyed  and 
the  Chinese  had  endeavored  to  capture  the  railway  station  which 
was  the  key  to  the  whole  situation.  There  were  now  in  Tientsin 
about  8000  foreign  troops,  but  they  were  practically  without 
artillery,  while  the  Chinese  were  well  supplied  with  alt  kinds  of 
guns  and  ammunition  and  were  bombarding  the  concession 
from  three  sides  day  and  night.  They  carried  on  most  of  their  op- 
erations from  the  East  and  the  West  Arsenals  and  from  a  battery 
outside  the  east  Mud  Wall.  There  were  also  a  fort  and  battery 
north  of  the  concession  and  a  number  of  guns  on  the  walls  of 
the  old  city.  The  fire  from  the  arsenals  became  so  annoying 
that  Major  Waller^  U,  S.  M,  C,  with  130  marines^  a  detachment 
of  the  Welsh  Fusileers  and  some  Japanese  troops,  went  against 
them  and  captured  them  by  bayonet  charges  and  destroyed  the 
batteries. 

Reenforcements  with  artillery  began  to  arrive  early  in  July^ 
some  of  the  British  guns  throwing  lyddite  shells,  and  the  for- 
eigners again  began  to  assume  the  offensive.  A  battalion  of 
U.  S.  marines  was  landed  on  the  9th »  one  company  of  which 
was  immediately  sent  to  recn force  the  railroad  station  which  was 
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then  guarded  by  the  Sikhs,  the  Wei  hai  wei  Chinese  re 
two  companies  of  French,  and  a  detachment  of  Russian 
A  few  days  later  the  Chinese  made  a  determined  effort  to  drive 
out  this  force  and  obtain  possession  of  the  station.  Hand-to- 
hand  fighting  took  place,  whereupon  the  French  troops  with- 
drew across  the  river,  delaying  somewhat  the  advance  across  tlie 
pontoon  bridge  of  a  battalion  of  Japanese  troops  that  were  cam 
ing  as  reenforcements.  Upon  the  arrival  of  the  Japanese  troopl 
however,  the  Chinese  were  driven  back,  but  they  condnued  to 
bombard  the  place  until  the  walls  of  the  engine  house  were  almost 
shot  away  and  the  defenders  had  to  take  shelter  in  the  engine  pits 
and  cover  themselves  with  railroad  ties  to  avoid  the  flying  bricks. 
The  Wei  hai  wei  Chinese  regiment  in  the  service  of  the  British 
did  excellent  work  in  this  fight,  thus  showing  the  possibiliti 
of  the  Chinese  soldier  when  properly  led. 

The  Qth  U.  S.  Infantry  arrived  in  Tientsin  on  the  nth  of  Ja 
and  on  the  1 2th  a  regiment  of  Russian  artillery  was  sent 
bringing  the  number  of  foreign  troops  up  to  about  14,000  men, 
so  that  it  was  decided  to  attack  the  walled  dty  on  the  1 3th,  Tte 
Russians  were  to  capture  the  batteries  along  the  east  Mud  Wall 
and  then  take  the  fort  and  battery  north  of  the  CDncess]on«  whili 
the  British,  Americans  and  Japanese  w^ere  to  advance  on  th< 
south  wall  of  the  old  city  and  force  an  entrance  through  th< 
South  Gate,  The  success  of  the  latter  movement  depended  opot 
the  efforts  of  the  Japanese  to  blow  up  the  gate  with  dynamite. 

Early  in  the  morning  the  allies  made  their  attack.  The  Rus^ 
sians  succeeded  in  clearing  the  Chinese  away  from  the  eas: 
Mud  Wall  but  met  with  such  opposition  that  they  could  not  M 
inside  the  wall  to  attack  the  fort  and  battery  to  the  northwaffl 
The  other  foreign  troops  went  over  and  through  the  south  Muk 
Wall  at  the  West  Arsenal  and  advanced  towards  the  walled  cilj 
under  a  terrible  fire  until  forced  to  take  shelter  behind  grail 
and  other  obstructions.  | 

The  American  marines  were  on  the  extreme  left,  with  thi 
British  next,  and  then  the  Japanese,  while  it  was  intended  for  th 
9th  Infantry  to  take  the  right  of  the  line.  Owing  to  a  broira 
bridge  and  a  lack  of  knowledge  of  the  ground,  the  gth  bee 
detached  from  the  main  body  and  advanced  alone  as  far 
diagonal  road  leading  to  the  South  Gate.  Here  they  met 
both  a  front  and  a  flank  fire  which  made  their  position  tmter 
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In  attempting  to  drive  out  the  flanking  force  it  became  necessary 
to  charge  across  a  level  piece  of  ground  behind  which  was  an 
impassable  body  of  water,  and  when  our  troops  arrived  at  the 
edge  of  the  water  they  were  met  by  a  murderous  fire  from  the 
Chinese  on  the  opposite  side.  General  Liscum  was  killed  here 
and  the  troops  forced  to  lie  down  in  mud  and  water  under  a 
heavy  cross-fire  at  short  range  and  remain  there  from  9  A,  M. 
until  dark.  Fortunately  only  one  battalion  was  engaged,  over 
.20  per  cent  of  which  were  killed  or  wounded* 

The  main  body  fared  somewhat  better,  but  even  they  suflfcred 
terribly  and  were  compelled  to  take  what  shelter  they  could  get 
in  mud  and  water,  behind  graves,  while  the  ground  in  front  and 
in  rear  of  them  was  kept  torn  up  by  the  Chinese  fire,  so  that 
they  could  neither  advance  nor  retire.  The  Japanese  made 
repeated  attempts  to  force  the  gate,  but  were  each  time  repulsed 
with  heavy  loss,  so  that  when  dark  came  the  battered  allies 
made  a  run  for  safety  behind  the  Mud  Wall,  carrying  their  dead 
and  wounded  with  them. 

The  foreigners  were  actually  defeated,  and  with  an  ener- 
getic foe  they  would  have  been  annihilated.  A  heavy  force  of 
Chinese  cavalry  remained  off  the  left  flank  all  day  without 
attempting  to  make  any  attack,  although  they  were  opposed  by 
only  two  troops  of  Japanese  cavalry  and  50  of  our  marines. 

When  the  allies  had  re-formed  behind  the  Mud  Wall  after  dark 
the  Japanese  were  the  only  troops  with  any  energy  left,  and 
during  the  night,  while  the  British  and  Americans  rested,  they 
made  repeated  attempts  to  blow  up  the  South  Gate  and  were 
repeatedly  repulsed.  Finally,  at  2  A.  M.,  on  the  14th,  a  detach- 
ment succeeded  in  blowing  up  the  outer  gate,  scaled  the  wall, 
and  after  a  hand-to*hand  fight,  opened  the  inner  gate  from  the 
inside  and  held  it  until  daylight,  when  the  main  body  reenforced 
them. 

The  bombardment  of  the  walled  city  on  the  13th  and  the  night 
attacks  of  the  Japanese,  followed  by  the  explosion  of  the  gate, 
so  demoralized  the  Chinese  army  that  it  fled  to  the  northward 
early  in  the  morning,  leaving  the  city  to  the  foreigners*  The 
Japanese  marched  through  and  went  out  at  the  North  Gate, 
capturing  the  fort  and  battery  there,  after  which  the  walled  city 
was  allotted  in  sections  to  the  British,  French,  Americans  and 
Japanese,  who  immediately  began  to  remove  the  dead  from  the 
streets  and  walls. 
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which  the  Chinese  were  defeated,  and  on  the  following  day  at 
Yangtsun  they  made  another  stand,  but  were  driven  out,  the 
Americans  losing  heavily  in  the  attack,  and  later  from  the  fire  of 
the  Russians  owing  to  an  error.  From  Yangtsun  to  Tungchow 
there  was  little  fighting,  but  the  march  was  very  trying  on  account 
of  the  heat.  After  a  short  rest  at  the  latter  place  the  allies 
moved  on  Peking,  the  Japanese  and  Russians  attacking  the  north 
wall,  the  British  the  east  wall,  and  the  Americans  the  south  wall, 
all  entering  the  city  after  very  little  opposition  and  finding  the 
legations  still  holding  out  against  heavy  odds. 

With  the  relief  of  the  minister,  the  operations  of  the  American 
army  were  practically  over  with  the  exception  of  a  fight  of  the 
6th  Cavalr}%  together  with  a  detachment  of  the  Bengal  Lancers 
and  some  Japanese  troops  against  a  force  of  about  4000  Boxers 
six  miles  from  Tientsin  on  the  19th,  After  considerable  skirmish- 
ing, the  6th  Cavalry  made  a  charge,  routing  the  Boxers  and 
killing  over  400  of  them. 

After  the  first  few  weeks  of  operations  it  was  readily  seen  that 
the  Japanese  army  was  far  ahead  of  all  others  in  organization, 
discipline,  endurance,  equipment,  and  second  to  none  in  fighting. 
The  detail  to  which  their  organization  was  perfected  could  best 
be  seen  on  the  battlefield,  where  their  ammuition  supply  was  so 
perfect  that,  besides  looking  after  themselves,  they  still  had  time 
to  assist  the  British  and  Atnericans  in  bringing  ammunition  from 
the  city  for  the  troops  under  fire.  Our  own  wounded  can  testify 
lo  the  efficiency  of  the  Japanese  Field  Hospital  Corps  at  Tientsin, 
even  when  the  Japanese  loss  was  over  18  per  cent  of  the  troops 
engaged- 

Besides  observing  the  relative  merits  of  the  various  troops  off 
duty  as  well  as  in  the  field,  there  was  abundant  opportunity  to 
study  the  various  methods  of  landing  from  transports  under 
varying  conditions.  In  the  beginning  the  Russians  and  the 
British  used  large  lighters  towed  by  tugs,  but  this  was  advisable 
only  when  the  lighters  could  be  towed  direct  to  Tientsin  without 
stopping  and  the  troops  marched  ashore.  The  best  method  of 
landing  troops  from  outside  the  bar,  and  the  one  finally  adopted 
by  all  nations,  was  to  use  light-draught  river  steamers  which 
would  carry  from  one  to  two  battalions  with  supplies  enough  for 
48  hours.  These  could  load  in  all  kinds  of  weather,  were  of  only 
slightly  greater  draught  than  the  lighters,  and  having  their  own 
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Steam  were  independent,  so  that  in  the  river  they  were 
safer  and  more  easily  handled^  while  the  men  were  more  con] 
fortable  on  board  and  could  be  landed  in  better  condition.  Sim 
ilar  steamers  were  used  for  landing  horses  and  artillery,  and  whiJ 
slightly  more  expensive  than  lighters,  they  were  also  more  ei 
peditjous  and^  under  the  conditions  obtaining  at  Taku  in 
Tongku,  much  more  practicable,  as  there  were  landing  docks  t 
which  the  steamers  could  be  made  fast  at  any  stage  of  the  tide. 

After  landing,  the  troops  were  transported  to  the  front  i 
various  ways,  the  Russians  and  the  Americans  using  the  railwi 
almost  entirely,  although  some  tugs  and  lighters  were  also  used  o 
the  river.  The  British  used  tugs  and  lighters  after  their  troo| 
had  been  landed  from  steamers  at  their  station  at  Sin  ho^  a  fe 
miles  above  Tongku,  The  Japanese  used  the  railway  until  it  m 
turned  over  to  the  Russians,  after  which  they  marched  the 
troops  overland  via  the  Taku  road  to  Tientsin  and  found  It 
very  practical  method,  their  men  arriving  in  good  condition  li 
ready  to  take  the  field.  H 

The  greatest  objection  to  using  long  lighters  was  the  dangers 
grounding  in  the  river  bends  at  high  water  or  on  a  fatlitig  tic 
and  having  to  remain  until  the  next  high  water,  frequently  blod 
ing  the  river  or  forcing  other  vessels  aground. 

The  naval  operations  in  this  war  were  necessarily  confined,  h\ 
nevertheless  important,  for  besides  keeping  communication  opt 
between  the  armies  and  the  outside  world,  the  various  navi< 
kept  the  few  Chinese  ships  blockaded  so  that  they  could  not  i] 
terfere  with  transports  or  the  landing  of  troops.  Early  in  tf 
struggle  the  greater  number  of  the  men  on  shore  were  marini 
and  bluejackets  who  had  to  receive  all  supplies  from  the  ship 
A  number  of  naval  guns  were  landed,  mounted  on  improvisi 
carriages  and  made  to  do  excellent  service  in  the  fighting  i 
Tientsin.  And  the  old  Monocacy;  although  she  took  no  part  i 
the  fighting,  did  sufficient  good  work  as  an  international  hea« 
quarters  while  she  was  in  the  river  to  cause  her  to  be  remen 
bered  by  all  nations  which  took  part  in  suppressing  the  **  Boi 
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'*  Torpedo  Opeiu*tions  m  Naval  WAftFABE**'    See  No,  95. 

Lieutenant- Commander  W.  Irving  Chambers,  U.  S.  N. — The  lecturer 
admits  that  warfare  by  diagrams  is  a  highly  uniatidactory  though  ex- 
cellent menta!  exercise,  and  I  agree  with  him.  It  is  like  any  game  in 
which  chance  as  well  as  skill  enters  as  a  factor.  The  subject  is  treated 
in  a  systematic  way  that  shows  an  intimate  knowledge  of  the  present 
state  of  torpedo  warfare,  and  I  am  entirely  in  accord  with  him  in  the 
main.  I  wish,  however,  to  point  out  a  few  particulars  in  which  1  differ 
as  to  detail. 

I.  In  regard  to  the  balance  adjustment  of  the  gyroscopic  steering 
device,  I  presume  the  lecturer  refers  to  the  difficulties  experienced  wittt 
the  instrument  now  in  common  use.  I  am  confident,  however,  that  the 
newer  instrument  will  be  provided  with  a  fixed  or  ^hop  adjustment  which 
will  permit  of  disassembling  and  of  rough  usage  without  danger  of  dis- 
turbing this  adjustment.  At  any  rate,  I  don't  think  the  mechanical 
difficulties  in  the  way  of  accomplishing  this  end  are  so  great  as  to  justify 
the  tactical  conclusion  that  the  instrument  will  not  be  used  far  from  a 
base  or  position  suitable  for  readjusting  it, 

2-  As  to  the  attack  by  torpedo-boats,  the  occasion  is  one  during  which 
boats  and  quarry  are  obscured.  The  boats  do  not  know  the  exact  posi- 
tion and  heading  of  the  quarry  until  they  are  almost  "  on  top  of  him/' 
They  are  going  at  full  speed  straight  for  him,  after  the  alarm  is  given, 
expecting  to  discover  his  heading  and  movement  in  time  to  pass  across 
his  stern  or  bow,  but  always  to  leave  him  on  the  port  or  starboard  hand, 
as  specified  in  the  **  plan  of  attack  '*  agreed  upon.  There  Is  to  be  no 
circling  about  until  well  beyond  the  quarry,  and  then  all  are  to  turn  in 
a  direction  before  agreed  upon  and  rendezvous  in  a  predetermined  way. 
I  should,  therefore,  prefer  to  have  the  torpedoes  of  two  tubes  on  the 
engaged  side,  one  at  20^  to  35*,  the  other  at  45*,  and  both  with  gyro- 
scopes set  so  that  the  torpedoes  would  pursue  courses  parallel  to  the 
keel  after  they  had  turned  through  those  angles.  The  gyroscope  of  the 
third  tube  I  would  have  set  at  zero  and  the  tube  ready  to  train  in  any 
direction  for  a  chance  shot,  direct,  at  short  range,  at  some  other  ship, 
or  for  a  parting  shot  at  the  first  ship,  according  to  the  opportunities 
presented.  This,  of  course,  is  a  matter  about  which  there  will  probably 
h€  diversity  of  opinion. 

3.  I  agree  with  the  lecturer  in  setting  the  gyroscopic  gear  For  certain 
angles  before  advancing  to  attack  in  the  case  of  torpedo-boats,  which 
operate  it  night  or  when  the  quarry  cannot  be  clearly  seen;  but  when 
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using  torpedoes  from  ships  I  wou!d  prefer  to  be  able  to  chaS^H 
adjustment  at  will.  This  adjusimeTit  is  simple  and  can  be  tnade  afroos 
instantly  at  the  side  of  the  tube  and  just  before  firing.  It  simply  re 
quires  the  turning  of  a  small  crank  (out  turn  representing  a  chapge  0 
lo"*)  until  the  pointer  shows  the  number  of  degrees  desired.  It  djoes  no 
necessitate  any  **  handling  *'  of  the  torpedo — unless  the  lecturer  relcn  h 
the  way  it  is  installed  in  certain  foreign  torpedoes— so  that  it  is  posscbl 
for  an  observer  in  a  protected  position,  with  a  chart  of  the  po&sibl 
curves  of  the  torpedo  (all  referred  to  the  keel  line  of  the  ship)  bcfor 
him  and  an  alidade  pointing  constantly  at  the  enemyp  to  know  at  an 
instant  at  what  angle  to  set  the  valve  of  the  gyroscope,  in  order  to  Tiav 
the  torpedo  strike  the  enemy  at  the  end  of  the  interval  of  time  require 
for  the  torpedo  to  make  its  run.  These  angles  can  readily  be  anticipate 
in  ample  time  to  communicate  with  the  torpedo-room  and  have  th 
adjustment  made  or  changed  as  desired* 

4.  A  torpedo  should  always  be  aimed  at  a  ship's  broadside  and  nete 
directly  at  either  end  of  a  ship.  One  of  the  main  ideas  governing  th 
design  of  this  new  gyroscopic  steering  gear  was  to  make  it  possibk  k 
a  torpedo  to  be  aimed  so  as  to  strike  the  broadside  of  another  shi 
approaching  end  on.  Take  the  case  of  a  ship  provided  with  two  snl 
merged  lubes  at  right  angles  to  the  keel  line.  If  another  ship,  say  jc 
feet  long,  should  be  caught  in  her  wake,  or  nearly  so»  end  on,  the  fit 
of  both  torpedoes  could  be  converged  across  the  stern  to  strike  the  brow 
Side  of  the  approaching  ship^  when  it  has  arrived  at  the  desired  di 
tance^  say  within  600  yards  of  the  position  at  which  the  torpedoes  wci 
fired.  And  the  target  presented  would  permit  an  error  of  about  10**,  ( 
5°  each  way,  in  the'  setting  of  the  valve.  With  the  S-tneter  lorped' 
having  a  tactical  diameter  of  300  yards,  the  case  is  analogous  to  aimtii 
a  torpedo  from  each  of  the  extremities  of  a  base  line  about  600  yarc 
long  at  an  intermediate  ohject  100  yards  long,  perpendicular  to  and  & 
yards  from  the  base  line. 

I  mention  the  case  of  a  ship  approaching  from  astern  because  certai 
theorists*  who  have  threshed  it  out   dia^rammatically,   claim   that  tt 
easiest  for  a  ship  to  deliver  a  ram  attack  by  approaching  astern  of  tl 
ship  to  he  attacked.  ^m 

There  was  a  time  when  the  end-on  charge  or  the  ram  attack,  bo^l 
or  bows  crossing,  was  considered  the  first  aim  or  object  in  a  hit 
mel^c^  or  even  in  an  engagement  between  two  ships,  and  this  may  hai 
been  in  the  mind  of  the  lecturer  when  he  denounced  the  torpedo  as 
defense  against  the  ram.  Contrary  to  his  conclusionSj  however^  I  b 
lieve  that  the  torpedo  has  no  place  on  board  of  a  ship  unless  it  can  1 
regarded  as  a  defense  against  the  ram.  I  beUevc  that  it  can  be  used  i 
such  a  defense  very  effectively.  I  think  that  the  bows*on  charge  will  I 
used  only  as  a  last  resort  or  accidentally,  as  when  two  ships  find  tlj< 
cannot  escape  it.  At  any  rate,  it  is  a  demonstrable  fact  that  the  sure 
and  easiest  way  for  a  ship  to  deliver  a  ram  attack  is  to  do  it  In  chase 
her  antagonist;  therefore  it  is  a  comforting  thing  for  the  ship  beis 
chased  to  have  a  ready  means  of  defense  by  torpedoes  and  to  know  A 
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the  chasing  ship  cannot  use  her  torpedoes  as  soon  as  the  ship  being 
chased.  I  dwell  upon  this  because  1  differ  entirely  from  the  lecturer  when 
he  says:  "  I  believe  no  officer  will  ever  do  anything  with  the  torpedo  who 
^vaits  lor  his  enemy  to  come  within  reach*  There  la  but  one  way  to  use 
t-hc  weapon,  even  in  the  defensive,  and  that  is  to  go  in  search  of  your 
adversary  and  deliver  upon  him  the  most  vicious  attack  that  you  can 
possibly  contrive.  .  .  /'  Now  that  is  just  what  would  be  expected  of  an 
^ardent  commander  conscious  of  his  superior  speed.  But  in  single  engage- 
ments outside  of  torpedo  range,  one  rule  may  be  laid  down:  You  can 
aiways  bring  your  adversary  to  bear  cither  directly  ahead  or  directly  astern. 
And  if  you  have  the  nerve  to  turn  away  and  bring  the  fast  antagonist 
in  your  wake,  you  have  the  very  best  chances  to  torpedo  him  when  he 
gets  close  enough.  The  probabilities  of  the  case  are  that  the  slower  ^ 
ship  will  have  the  more  powerful  armament  and  best  armor  and  that, 
with  the  faster  adversary  astern  and  the  range  changing  in  the  slowest 
possible  way,  the  vicious  attack  will  be  settled  by  gun-fire  long  before 
there  is  a  chance  to  use  the  torpedoes.  I  don't  say  that  I  advocate  these 
tactics  for  the  slower  shipi  but  I  am  not  one  to  sneer  at  the  idea  when 
the  advantage  of  having  the  enemy  in  your  wake  is  suggested,  because 
1  believe  it  requires  more  nerve*  less  recklessness  and  more  skill  to 
maneuver  in  this  way.  Nevertheless,  1  can  readily  imagine  that  the 
**  stem-to  *'  tactics  might  come  about  as  a  matter  of  course,  or  by 
orders,  in  a  ficct  action  where,  in  case  of  a  separation  from  the  rest  of 
the  fleet  it  would  be  tactically  imperative  to  rejoin  the  other  part  or  to 
place  the  superior  force  astern  in  an  endeavor  to  lure  a  portion  towards 
the  united  body  of  your  own  force. 

In  a  bows-on  ramming  attack,  I  also  think  the  slower  ship  would  have 
a  trifling  advantage  in  the  use  of  torpedoes  for  defense  when  capable  of 
quick  adjustment  for  the  angle  of  run*  Owing  to  the  uncertainties 
attending  this  reckless  form  of  attack,  in  which  a  superior  vessel  sub- 
jects herself  to  possible  annihilation  by  an  inferior  one,  it  is  impossible 
to  set  the  angle  of  the  torpedo  beforehand  to  cover  all  the  changes  that 
may  enstte;  but  if  the  angle  may  be  quickly  changed  to  meet  the  condi- 
tions at  a  critical  time,  one  or  both  ships  are  sure  to  be  torpedoed,  and 
therefore  the  "  vicious  '*  attack  is  apt  to  be  confined  to  gun-fire  until 
dome  advantage  be  gained.  This  is,  of  course,  giving  your  antagonist 
credit  for  equal  skill  in  handling  both  ram  and  torpedo. 

$.  In  regard  to  submarine  boats,  of  course  they  are  for  use  in  day- 
time,  t,  f.,  they  may  be  used  during  daylight  when  it  would  be  folly  to 
use  surface  boats.  They  are  necessarily  slow,  but  I  fancy  that  the  diffi* 
culty  of  seeing  or  of  navigating  them  as  intended  will  be  no  greater 
than  that  attending  the  surface  boat  on  a  dark  night;  but  when  the  boat 
comes  up  for  a  final  sight  to  point  her  submerged  torpedo,  her  chances 
wiT!  be  rather  slim  unless  she  can  quickly  adjust  the  angle  of  the  gyro- 
Scope,  In  other  words,  she  cannot  depend  on  a  fixed  adjustment  of  that 
angle.  Fortunately,  we  are  able  to  quickly  adjust  this  angle  from  O*  to 
140*  on  either  side  of  the  tube 

Before  leaving  this  friendly  criticism,  I  wish  to  strengthen  the  lectur- 
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ef*s  remarks  by  inviting  att  inspection  of  the  charts  oi  the  Mali 
Take  Casco  Bay,  for  example,  C  S.  Chart  No.   315,    where  t 
many  ideal  positions  inviting  their  seizure  as  bases  of  operations  by 
powerful  naval  antagonist    These  positions  wotxld  be  difficult  to  dete 
by  g«ns,  mines  and  army  alone:  but  they  are*  fortunately,  ideal  positior 
for  the  operations  of  torpedo-boats  in  defense. 

I  wish  to  mention  some  important  things  that  are  absolutely  eamAk 
to  the  success  of  a  torpedo-boat,  because  in  some  of  our  latest  hmi 
they  have  been  neglected. 

1.  No  torpedo-boa  I  should  be  obliged  to  rely  upon  the  ordinary  beJ 
pull  and  gong  for  communicating  orders  from  conning-tower  to  engine 
rootns.  The  best  arrangement  is  that  on  the  Porter  and  Dupont;  tfc 
on  the  Dahlgren  and  Craven  i^  absurd  and  fatal  to  success. 

2.  The  reversing  gear  of  the  engines  should  infallibly  admit  of  englm 
being  instantly  reversed  from  full  speed  ahead  to  full  speed  aster 


Captain  Caspar  T.  Goodrich,  U,  S.  N,~lt  is  always  pleasing  and  fi 
structive  to  read  the  opinions  of  an  author  who  is  fully  possessed  oE  h 
iubject  and  who  has  the  rare  faculty  of  expressing  himself  clearly  ai 
gracefully.  The  torpedo  could  certainly  have  no  more  convincing  adtt 
cate  than  the  able  lecturer  of  the  Naval  War  College  whose  address 
the  subject  of  the  few  and  unimportant  observations  1  may  have  to  offt 
There  is,  in  my  judgment,  no  surer  road  to  correct  theorizing  than  tl 
ardent  exposition  of  any  given  thesis  by  one  familiar  with  its  detail 
followed  by  honest  discussion  on  the  part  of  those  who  do  or  do  m 
agree  with  the  pundit  In  many  respects  I  find  myself  among  Lieuienai 
Chandler's  disciples;  in  others,  I  am  forced  to  range  myself  among  tl 
sceptics, 

I   cannot   share  with  him   the  belief  that  torpedo  vessels   of   foreif 
powers  need  not  be  looked  for  on  our  coast  simply  because  there  k 
in  certain  European  navies  extreme  partisans  of  the  torpedo   who  w 
doubtless  succeed  in  impressing  their  views  on  the  technical   details 
the  campaign;  and  not  because  such  measures  are  commendable.     Here 
the  lecturer  and  I  are  really  at  one.     We  both  think  this  employment 
the  torpedo  vessel  essentially  unsound.     Our  only  difference  is  that  I 
credits  the  foreigner  torpedo  enthusiast  with  an  openness  to  logic  whi< 
I  am  disposed  to  deny  him.     The  untoward  result  of  so  incorrect  a  use 
the  torpedo  the  lecturer  has  accurately  noted.     If  the  torpedo  vessi 
come  they  will,  as  he  points  out,  prove  more  of  a  hindrance  than  a  lie 
to  the  escorting  fleet* 

For  all  practical  purposes,  the  lecturer's  analysts  of  the  general  stratefi 
situation — *'  that  neither  power  would  try  to  carry  on  any  serious  oper 
tions  near  the  bases  of  the  other  until  the  hostile  heavy  fleet  had. 
driven  out  of  being  *^- — is  true. 

It  is  with  reluctance  that  I  find  myself  again  compelled  to  cr 
against  the  oft-recurring  proposition  to  subdivide  and  localljEe  our  i 
fence*  As  Sir  George  Clarke,  the  ablest  living  writer  on  military  affat 
expresses  it ;  **  The  sum  which  a  nation  can  spare  for  naval  and  mititi 
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purposes  is  practically  limited,  and  all  superfluous  expenditures  upon 
coast  defence  entails  loss  upon  the  sea-g&ing  Htit  *  and  the  fleet  and  the 
6eld  army,  which  are  the  real  arbiters  of  war.  .  ,  ,  Americans  who  have 
TTiarked  the  vigor  and  the  initiation,  the  skill  and  daring  displayed  by 
their  navy  in  the  recent  war  cannot  fail  to  understand  where  lies  the  true 
4efence  of  their  coast."  We  of  the  navy  should  not  abate  one  jot  or 
tittle  of  the  contention  that  in  its  sea-going  fleet  our  country  must  and 
will  find  all  possible  guard  against  serious  harm.  Whatever  will  tend  to 
aid  the  fleet  in  this  work  deserves  consideration  and  sometimes  accept- 
ance, but  everything  afloat  must  be  under  the  absolute  orders  of  the 
commander-in-chief.  His  powers  cannot  be  shorn  if  he  is  to  be  held — 
as  he  ought  to  be^  and  will  be — responsible  for  results. 

This  torpedo  flotilla  based  on  the  assumed  need  of  self-sufficient 
strength  at  each  point  is  but  the  cropping  out  afresh  of  the  old  idea 
which  Frote\ts-like  appears  in  every  generation  to  bring  confusion  into 
cur  councils.  To  it  we  owe  the  gunboats  of  Jefferson's  time.  To  it  we 
owe  the  recently  constructed  monitors. 

There  is  no  more  important  lesson  to  be  taught  our  non-combatant 
population  than  a  generous  trust  in  the  navy  for  its  defence.  To  pile 
up  needlessly  elaborate  forCiflcations,  to  place  monitors  and  sections  of 
torpedo-boats  at  every  point  of  our  coast  is  to  stimulate  a  sense  of 
unrest  and  an  apprehension  of  danger  which  will  inevitably  render  each 
community  clamorous  for  more  and  still  more  protection,  no  matter  how 
ttiuch  other  cities  or  states  are  sacrificed. 

In  saying  this  I  may  be  entirely  wrong,  but  I  hold  that  the  burden 
of  proof  rests  with  him  who  proposes  so  large  an  expenditure  on  a 
special  weapon  as  the  lecturer's  scheme  of  231  torpedo-boats  would 
involve.  My  part  in  the  discussion  is  done  when  I  say  that  I  sec  no 
possible  necessity  for  such  a  development*  that  I  do  not  accept  the  basis 
of  subdivision  and  localization,  and  that  1  am  quite  ready  to  be  con- 
vinced of  my  error.  He  has  the  floor  and  the  attention  of  the  whole 
service.  If  he  can  establish  this  fundamental  point  beyond  perad venture, 
we  wilt  all  join  with  him  in  furthering  his  ends. 

If  my  expressions  appear  to  be  strong,  they  must  find  their  excuse  in 
a  profound  conviction  that  the  policy  suggested  is  one  which  should  be 
combated  seriously  and  unremittingly. 

The  lecturer*s  section  "  Approach  to  the  Enemy "  is  admirably  con- 
ceived and  worked  out.  His  method  of  solving  the  problem  '*  By 
assuming  the  most  favorable  circumstances  I  could  think  of,  I  have  been 
able  to  represent  certain  maneuvers  as  carried  out  in  what  I  consider  to 
be  the  theoretically  perfect  manner"  being  correct,  he  need  not  fear 
for  his  results.  They  commend  themselves  to  general  approval.  The 
same  may  also  he  said  of  his  interesting  and  instructive  studies  of  other 
torpedo-boat  tactics. 

The  proposition  to  hamper  our  battleships  with  torpedo  launches  doea 
not  strike  me  favorably.     Many  things  that  might  be  useful  under  certain 

*  Tbi  itilia  iir«  not  the  ayth^r'i. 
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condiljonj  irc  otmtled  from  a  vessel^  equip  men  L,  mud  I  $m  \ 
that  tlic  torpedo  lauttch  does  not  come  under  thU  cAitgmj, 

Oo  the  value  ol  tlie  torpedo-boat  in  coa&t  defence,  tJiere  is  littk  { 
rnce  of  opmton.    This  leems  to  be  its  especial  role. 

The  IccttiTer  realises  the  chance  of  fatal  error  wfien  torptdo 
used  in  ^eet  actioiii.     I  find  that  in  reading  Uie  lecture  over  for  I 
titne  I  pencilled  these  words  in  the  mar^n  of  paragraph  3$:  "  ] 
this  seem  to  depreciate  the  value  of  the  torpedo-boat  in  this  1 

For  the  automohile  torpedo  from  shore,   1    strotigly  reco 
suhstitutton  of  the  dynamite  gun.    It  has  longer  range,  more 
of  aim,  iwifter  ^ight,  greater  explosive  charge. 

Sooner  or  later  I  am  confident  that  a  true  appreciation  of  i 
will  prevail,  that  it  will  be  recogniied  as  a  spccia!  tool  reQttinSfl 
appliances  for  its  use,  and  that  it  will  disappear  fram  all  vessel* 
those  built  to  carry  it  as  their  chief  or  only  means  of  offence,  Wj 
wise,  in  my  judgment,  to  abolish  the  torpedo  from  our  cruisers, 
pect  to  see  it  taken  out  of  our  battleships  before  marty  yeart. 
reason  of  existence  lay  tn  that  it  was  the  tactical  reply  to  th^ 
The  lecturer  throws  doubt  on  even  this  employment.  Let  it  go.  " 
gun  is  the  real  arbiter  of  actions  between  ships.  In  these  days  ot  qa 
firers  it  is  difficult  to  imagine  e%*en  two  armored  vessels  getting  «I( 
reasonable  torpedo  range  without  one's  punishing  the  other 
elastic  limit.  I  do  not  mean  to  ^zy  that  a  torpedo  might  not 
be  useful  on  occasion,  but  I  think  the  occasion  so  unlikely  to  ariie  ^ 
the  battleship  may  properly  take  that  chance  and  get  Hd  of  a 
that  is  bothersome  in  itself  and  bulky  in  its  mounting  and  its  ace 
However,  so  long  as  torpedoes  are  sliU  retained  on  heavy  ship 
captains  will  do  well  to  study  attentively  the  excellent  suggestion 
by  the  lecturer  in  Section  D  of  his  address. 

In  referring  to  submarine  boats,  the  lecturer  very  quietly  griv 
the  thrust  of  Ahab,  when  he  says  **  it  is  no  more  possible  to  see  01 
water  than  h  used  to  be/'     Personally  I  think  attacks  from  balloon^ 
find  their  place  in  serious  naval  warfare  about  as  soon  as  attack 
submarine    boats,     I    had   always   hoped   that  their    development  | 
remain   the   exclusive    monopoly   of  the    French   and    Spaniards, 
sorry  to  see  the  Anglo-^ Saxon  mind  distraught  by  such  spooks. 

In  his  summing  up,  the  lecturer  has  put  the  gist  of  torpedo 
into  a  few  plain  phrases.     Practically  he  says  that  a  man   who  is 
to  have  yaur  life  even  if  he  has  to  sacrifice  his  own  is  a  dangerous  M 
Put  such  a  man  into  a  torpedo-boat  and  the  enemy  must  needs  kei 
bright   lookout,  have  plenty  of  patrol  boats,  be  always   on    the 
always  on  the  alert,  or  his  doom  will  be  sealed ,  no  matter  whetJi 
torpedo  man  has  the  latest  mechanical  devices  at  his  command 
There  is  nothing  in  the  history  of  our  navy  to  indicate  the  lack 
ofhcers  when  they  are  needed.     But  cool  and  brave  as  they  may 
nature,  they  will  be  better  able  to  translate  wishes  into  deeds  if 
read  attentively  this  essay  which  Lieutenant  Chandler  has  so  favor 
na\y  by  writing. 
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Lieutenant  E.  C.  Smith,  U.  S.  N, — TKe  lecturer  adopts  a  very  pre- 
iralent  view,  that  the  destroyer  is  simply  a  large  torpedo-boat.  But  is 
there  not  room  also  for  the  opposite  view,  that  the  destroyer  is  only 
incidentalty  and  occasionally  a  torpedo-boat,  and  primarily  a  gunboat  to 
protect  the  fleet  against  torpedo-boats?  A  fleet  on  the  enemy's  coast 
at  night  really  has  no  other  defense  against  torpedo-boats.  A  cordon 
of  destroyers  affords  a  reasonable  protection,  assuming  fleet  and  boats 
ihofoughly  drilled  at  cruising  formations.  All  who  have  taken  part  in 
torpedo-boat  drills  realize  that  the  searchlight  is  an  advantage  to  the 
boats  rather  than  to  the  ships,  except  in  the  one  case  in  which  narrow 
channels  are  flooded  by  fixed  beams,  as  was  the  case  at  Santiago. 

The  fleet  at  anchor  may  have  vedettes  and  pickets  inside  the  destroyer 
cordon,  but  at  sea  destroyers  only  will  be  available.  The  launches  men- 
tioned by  the  lecturer  are  in  effect  the  English  vedette  launches,  and 
we  could  not  do  better  than  carry  one  or  two  of  them  in  all  our  heavy 
ships. 

As  to  sending  destroyers  abroad,  if  the  fleet  goes,  it  is  hard  to  see 
how  they  are  to  be  dispensed  with,  provided  the  enemy  has  torpedo- 
boats.  It  i§  true  the  Spaniards  did  not  have  great  success,  but  that  is 
hardly  a  criterion.  A  destroyer  of  400  tons  with  liquid  fuel  and  a  trained 
crew,  not  a  crew  of  oflicers  and  men  put  aboard  for  the  trip,  otight  to 
be  able  to  go  anywhere. 

But  leaving  out  the  question  of  destroyers,  every  one  nnust  realise 
that  if  torpedo-boats  have  a  mission  anywhere,  it  is  right  on  our  own 
eoast.  If  the  enemy  cannot  bring  over  destroyers,  so  much  the  better 
for  our  boats.  And  as  to  organization,  Lieutenant  Chandler's  district 
scheme  seems  perfectly  feasible. 

The  Germans  have  spent  much  time  in  perfecting  the  tactics  of  boat 
attacks.  It  is  hard  for  an  outsider  to  see  ihe  value  of  their  very  close 
order  formation,  except  as  a  training  in  maneuvering.  It,  of  course, 
ensures  that  the  attack  by  alt  the  boats  should  be  simultaneous,  but  if 
the  boats  could  separate  earlier  and  come  in  on  entirely  different  bear- 
ings, the  chances  would  apparently  be  more  favorable.  Drills  under- 
taken  on  our  own  account  could  determine  some  of  these  points. 

The  lecturer's  stand  in  reference  to  the  character  of  instaSlations 
aboard  other  than  torpedo  vessels  does  not  seem  open  to  criticism.  It 
it  probable  that  many  oflicers  would  Itkc  to  see  torpedoes  relegated  to 
torpedo  vessels  exclusively.  This  would  simplify  matters,  but  as  long 
as  the  weapon  continues  to  improve  in  range  and  accuracy,  and  is  in- 
cluded in  the  armament  of  foreign  battleships  and  heavy  cruisers,  no 
one  nation  can  afford  to  take  the  lead  in  dispensing  with  it. 

Torpedo  stock,  for  a  variety  of  reasons,  is  at  tow  ebb  with  us  at  present. 
The  Spanish  war  is  partly  responsible,  not  only  in  the  popular  mind,  but 
even  in  the  service  itself.  Officers  who  have  given  thought  to  the  matter 
and  have  some  practical  acquaintance  with  the  weapon  know  that  there 
was  not  an  atom  of  evidence  either  for  or  against  torpedoes.  The 
present  scarcity  of  officers  and  men  is  no  doubt  the  main  reason  for  not 
keeping  the  flotilla  in  commission.    Yet  the  boats  are  much  needed  (or 
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drills  Jtnd  exercises  to  settle  many  of  the  points  brought  up  by  Lkutttia 
Chandler  and  to  train  and  develop  the  personne],  A  boat  laid  u^ 
ordinary  is  supposed  to  be  ready  to  take  the  water  and  move  oist  at 
cotipte  of  days'  notice.  Officers,  however,  who  arc  farailiar  with  t 
duty,  know  that  such  a  boat  with  a  pick-up  crew  will  not  rcAcb  a  poi 
of  efficiency  inside  of  six  months. 

The  moral,  then,  is  that  to  develop  a  torpedo  system,  w«  seed  ilri 
with  ships  and  boats  aBoat  we  need  the  boats  in  commJssioii»  a^d  % 
need  officers  and  men  to  man  them  and  stay  in  them  long  enoii^y 
ihow  what  can  be  done  with  then^  ^M 

Lieutenant  Johh  M.   Ellicdtt.— Lieutenant  Chandler  bss  gone  m 

the  subject  so  thoroughly  thai  I  would  refrain  from  criticism  tf  I  did  a 
differ  most  radically  from  him  on  one  point;  viz.,  the  section  formatit 
for  seeking  and  approaching  the  enemy.  That,  I  think,  would  be 
tactical  blunder  for  the  following  reasons: 

(a)  It  reduces  to  a  minimum  the  chances  of  finding  the  enemy;  sei^ 
boats  searching  in  a  bunch  having  no  better  chance   than  any  one 
them  searching  singly. 

{t}  It  raises  to  a  maximum  all  the  causes  tending  to  discovery,  stu 
as  the  bow  waves,  the  phosphorescent  wakes,  the  volume  of  smoke^  i 
volume  of  noise,  the  flaming  and  sparking  of  funnels^  and  the 
visible  target. 

(f)  It  insures  the  discovery  of  all  the  boats  at  once   if  any  oH 
multiplied  causes  draws  attention  to  the  section. 

I  think  torpedo-boats  should  go  out  singly,  by  as  many  different  tm 
as  possible,  and  at  quite  long  intervals  apart^  the  boats  to  seek  tep 
rately  certain  stations  enveloping  the  enemy,  but  beyond  range  of  di 
covery;  then,  at  a  certain  time,  which  by  prearrangement  will  1»^ 
allowed  all  to  reach  their  stations,  all  the  boats  should  concentrate  i 
slow  speed  toward  the  supposed  center  of  the  enemy's  formation.  Whi 
any  one  boat  is  discovered  by  a  vessel  of  the  enemy  before  successful 
discharging  a  torpedo,  all  neighboring  boats  should  concentrate  upe 
that  vessel. 

My  tactics  would  be  dispersion  for  search;  concentration  for  attack. 


Lieutenant  J,  Hood,  U,  S.  N.— I  have  read  Lieutenant  Chandler 
lecture  on  *'  Torpedo  Operations  in  Naval  Warfare  '*  with  great  inie res 
and  find  in  it  much  to  be  commended,  and  all  to  be  of  value,  as  opcnin 
up  for  study  and  discussion  many  points  of  torpedo  warfare  but  Jittl 
considered  by  the  average  naval  officer* 

While  not  quite  the  enthusiast  on  the  subject  of  the  torpedo  as 
naval  weapon  that  the  lecturer  is,  I  am  a  firm  believer  in  its  great  tm 
fulness  and  capabilities  when  properly  handled;  and  think  Lteutenai 
Chandler  deserves  the  thanks  of  the  entire  service  for  ventilating  in 
bringing  into  prominence  so  many  points  of  a  weapon  that  may  be  s 
valtiabfc  and  that  can  be  so  useless  when  not  properly  handled  ai 
understood. 
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In  complying  with  the  "  Institute's  "  inviUtioo  to  discuss  and  criticise 
^ieutefiant  Chandler's  lecture,  I  will  only  mention  a  few  of  the  points 
roiight  out  in  which  I  disagree  with  him. 

isL     I  think  the  lecturer  is  in  error  in  assuming  that  torpedo  warfare 

not  to  be  feared  on  our  own  coasts  in  case  of  conBict  with  European 
EiaiioDs.  I  believe  that  any  country  with  a  navy  considerably  superior 
to  ours— and  there  are  mary  such— eould,  and  would,  bring  over  and 
use  its  destroyers  from  the  beginning  of  the  war,  and  before  our  **  fleet 
in  being  *'  had  either  been  destroyed  or  securely  cooped  up.  There 
are  too  many  bays,  sounds,  etc.,  on  our  coasts  indefensible  against  a 
largely  superior  naval  force^  that  such  a  force  would  control  and  use  as 
a  base^  without  necessarily  securing  a  hold  on  the  land  itself.  It  is 
hardly  to  be  supposed  that  an  intelligent  and  alert  enemy  would  deprive 
himself  of  the  use  of  such  powerful  auxiliaries,  when  the  means  of  obtain- 
ing them  were  so  easy  and  feasible.  The  case  quoted  of  the  Spaniards 
in  the  late  war  could  hardly  be  called  an  illustration  of  the  contrary*  as 
their  navy  was  considerably  inferior  to  our  own,  and  the  Spaniards 
could  hardly  be  called  cither  intelligent  or  alert  enemies* 

2d,  1  think  that  the  lecturer's  ideas  on  the  organisation  of  the  coast 
jiito  2$  districts  with  175  torpedo-boats  and  s6  destroyers  are  Utopian, 
*nd,  on  the  whole,  unnecessary.  Such  an  extensive  torpedo-defense 
scheme  might  be  necessary  were  the  entire  coast-defense  system  turned 
over  to  torpedo-boats  alone.  But  it  is  out  of  all  proportion  to  the 
other  necessities  of  the  navy  both  as  it  is  or  even  as  it  should  be.  It 
vrould  he  anything  than  good  policy  to  advocate  the  extension  of  the 
torpedo  system  at  the  expense  of  the  real  fighting  force  of  the  navy. 
as  would  necessarily  follow  such  an  extensive  program  as  that  laid  down 
by  the  lecturer.  A  quarter  of  the  number  of  boats  and  half  the  number 
of  destroyers  suggested  would  answer  all  the  purposes  of  national  de- 
fense; and  any  further  money  available  for  naval  expenditure  could  be 
far  more  valuably  used  in  the  building  of  fighting  ships  proper. 

3d.  The  general  statement  made  by  the  lecturer,  that  the  great  and 
proper  sphere  for  torpedo  action  is  coast  defense,  is  thoroughly  sound, 
^nd  I  agree  with  him  in  that  entirely.  But  in  the  method  of  conducting 
this  coast  defense  I  believe  him  to  be  in  error. 

Actual  experience  of  both  the  modern  torpedo  and  torpedo-boat  in 
war  has  been  so  limited  that  little  deduction  can  be  drawn  from  It.  But 
so  far  as  it  goes,  it  would,  to  my  mind,  seem  to  lead  to  the  conclusion 
that  the  greater  chance  of  success  is  with  what  might  be  called  a  "  still 
hynt  *'  by  boats  acting  singly — though  all  the  boats  available  should  be 
sent  out  at  the  same  and  most  advantageous  time — rather  than  by  sending 
them  out  in  bunches  or  sections  to  hunt  as  a  pack.  Nothing  in  war 
is  so  distinctively  *'  personal  "  as  torpedo-boat  work  in  actual  service. 
Success  depends  absolutely  and  entirely  on  the  care,  judgment  and  daring 
of  the  individual.  Failure  on  the  part  of  one  in  a  bunch  of  seven,  or  any 
other  number,  would  lead  to  a  detection  of  the  whole,  and  defeat  the 
attack  before  it  was  made. 

The  case  under  consideration,  and  of  which  the  lecturer  is  treating,  is 
43 
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the  case  of  a  port  blockaded^  and  an  effort  is  to  be  made  to  break  tsp  ^ 

blockade  and  destroy  as  many  of  the  enemy's  ships  as  possible  by  torpti 
attacks. 

The  blockading  ships  are  known  to  be  in  the  vicinity  of  the  port,  ii 
the  torpedo-boats  must  find  them  and  remain  themselves  wnseeii  tfll  ll 
moment  comes  to  discharge  the  torpedoes,  or  failure  is  almost  certai 

The  most  favorable  opportunities  are  chosen,  and  the  boats  are  se 
out  to  make  the  attack. 

It  would  secro  to  me  that  under  such  conditions  the  chances  of  gertii 
out  unperceived  and  finding  and  destroying  the  enemy  are  far  great 
if  the  hoats  are  dispersed  from  the  instant  of  breaking  cover*  rather  th 
huntmg  in  bunches,  and  dispersing  after  an  enemy  is  sighted.  Men 
over*  it  must  be  remembered  that  the  enemy  will  be  dispersed  also*  a: 
the  whole  force  of  the  torpedo  attack  might  be  expended  on  one  sb 
when  it  might  be  just  a&  easy  and  feasible  to  bring  down  severaL  O 
torpedo  will  sink  a  ship  as  surely  as  twenty. 

It  may  be  very  pretty  in  theory,  and  very  excellent  seamanship  pn 
tiee,  to  steam  about  in  a  beautiful  wedge-shaped  formation,  hut  it  see) 
to  me  that  the  seven  boats  in  the  wedge  would  be  far  better  occopi 
in  devoting  their  whole  attention  to  the  stalking  of  their  game;  a 
acting  singly  would  cover  much  more  territory,  run  iess  risk  of  detectic 
and  the  detection  of  one  would  not  necessarily  lead  to  the  discovery 
the  others. 

In  other  words,  and  as  a  general  proposition,  I  believe  that,  from  t 
very  nature  of  the  case,  such  a  thing  as  **  torpedo-boat  tactics'*  in  I 
face  of  an  enemy  is  a  chimera;  and  that  the  whole  art  consists  to  1 
highest  possible  training  of  the  officers  and  crews  of  the  boats  iiuHfif 
ally;  and  then  sending  them  out— as  many  always  as  are  avatlabte--ea 
to  do  his  best  independently  of  the  others.  ^m 


Lieutenant-Commander  Br.\dley  A.  Fiske,  U.  S.  N* — It  would  sum 
be  a  most  unrcceptive  mind  that  would  fail  to  be  impressed  with  t 
enormous  possibilities  of  torpedo  warfare  by  reading  Lietitenant  Chan 
ler's  paper;  and  to  all,  it  opens  up  a  wide  and  entertaining  field  i 
thought  about  torpedo  warfare  as  it  now  is  and  torpedo  warfare  as 
may  be  made  to  be. 

While  some  points  might  be  raised  about  the  details  of  Mr,  Chandte 
plans,  it  seems  to  me  that  the  main  point  to  be  considered  now 
whether  the  torpedo  can  be  made  so  reliable  that  torpedo  warfare  ong 
to  be  attempted  on  so  large  a  scale.  If  this  be  answered  affirmative 
both  general  and  special  methods  of  torpedo  operations  can  be  wocif 
out  afterwards  in  actual  service.  ^M 

To  some,  it  may  seem  that  Mr.  Chandler  goes  too  far,  that  he  df^BJ 
too  much  on  a  delicate  apparatus,  that  he  hopes  to  base  a  system 
warfare  on  a  mere  machine;  for  there  is  still  a  deep-seated  mistrust 
the  torpedo,  as  a  weapon  to  he  depended  on.  We  all  mistrust  1 
torpedo  in  fact;  and  not  only  for  the  reason  that  it  is  complicated^,  b 
for  the  further  reason  that  it  is  constantly  being  changed,  and  that  eve 
change  is  an  addition,  a  new  thing  to  get  out  of  order. 


DISCUSSION. 


657 


If  we  analyze  our  tniatryst^  however,  and  are  candid  with  ourselves,  I 
"fliink  we  shall  see  that  it  is  not  the  torpedo  that  we  mistrust*  so  much 
as  the  men  who  are  to  handle  it*  The  torpedo  itself  h  not  alive,  though 
it  often  seems  to  be  so,  and  perverse  besides;  but  it  is  really  oniy  brass 
and  iron,  and  will  do  exactly  what  men  make  it  do.  So  the  question 
seems  to  me  to  be»  not  can  the  torpedo  be  depended  on  to  do  all  the 
things  that  Mr.  Chandler  expects,  but  can  we  drill  our  officers  and  men 
so  that  they  can  make  it  do  them? 

Thus  regarded,  this  question  becomes  like  one  presented  in  every 
department  of  the  naval  service,  the  question  of  what  degree  of  com- 
plication and  difficulty  can  be  managed  in  any  weapon  or  apparatus, 
remembering  the  kind  of  men  who  are  to  manage  it,  and  the  amount  of 
sktll  that  can  he  drilled  into  them.  Probably,  all  of  us  agree  that  the 
apparatus  in  our  newest  ships  is  superior  to  the  personnel  that  manages 
it;  and  we  know  that  the  reason  is,  that  we  draw  on  the  highly  special- 
ited  engineering  facilities  of  the  whole  world  for  our  apparatus,  but  only  on 
our  meagre  stock  of  officers  and  men  for  our  personnel;  so  that,  in  every 
department  of  the  service,  we  are  confronted  with  the  question  of  how 
high  can  we  raise  the  standard  of  the  men  up  to  the  apparatus,  and  how 
far  we  must  lower  the  standard  of  the  apparatus  down  to  the  men.  There- 
fore, in  considering  the  question  of  employing  any  weapon,  or  of  em- 
ploying it  in  any  specified  way,  we  must  answer  the  question:  **  Is  the 
work  which  the  weapon  can  do,  if  perfectly  managed,  so  very  valuable 
that  we  can  afford  to  devote  to  it  the  required  money,  time  and  drill?  ** 

Testing  Lieutenant  Chandler's  ideas  about  torpedo  warfare  according^ 
lo  this  standard,  the  question  becomes;  **  Are  the  results  attainable,  sup- 
posing the  torpedo  perfectly  managed,  so  very  valuable  that  wt»  can 
afford  to  devote  the  necessary  money^  time  and  drill  to  attaining  them/* 

VVho  can  answer  this  question  negatively?  Is  not  the  question  an- 
swered affirmatively  as  soon  as  stated?  To  me  it  seems  that  we  arc 
forced  to  develop  the  torpedo  to  its  utmost,  and  that  we  can  develop 
the  officers  and  men  up  to  its  level  Even  specializing  may  become  neces- 
sary as  the  torpedo  grows;  though  specializing  has  its  dangers.  But 
that  we  can  educate  men  to  handle  torpedoes  in  the  way  Mr,  Chandler 
wishes,  who  can  doubts  that  knows  the  keen,  resourceful  gunner's  mate 
of  to-day,  and  compares  him  with  the  non-cerebrating,  gun-polishing 
quarter-gunner  of  only  a  few  years  ago? 

Perhaps  I  can  sum  up  my  comment  on  Lieutenant  Chandler*s  paper 
by  saying  that  1  think  torpedo  warfare  can  be  made  to  be  all  be  says, 
and  that  it  simply  remains  to  educate  the  officers  and  men  up  to  it.  That 
this  will  be  easy  work,  let  no  man  think.  It  means  hard  study  and 
careful  thought:  it  means  an  intimate  acquaintance  with  every  screw 
and  spring;  it  means  ability  to  diagnose  at  once  any  hidden  trouble;  it 
means  long  days  and  nights  of  practice  in  the  worst  of  weather i  but  it 
can  be  done. 

The  fact  that  the  torpedo  h^s  recently  become  effective  at  1500  yards; 
that  the  torpedo  just  developed  is  fully  twice  as  efficient  a  weapon  as 
that  of  only  two  years  ago,  and  that  improvements  of  various  kinds  are 


in  plain  sight,  seem  to  force  us  to  the  conclusion    that  we 
must  educate  our  officers  and  men*  first  to  maaage   llie  tc 
an4  then  to  conduct  torpedo  operations. 

Lietiienant  W.  S.  Crosley,  U.  S.  N. — Though  Lnvited  to 
article  written  by  Lieutenant  Chandkr  for  the  Institute,  I 
the  main,  do  so.  From  a  brief  personal  experience  in  a  lorpedo-lo( 
I  have  been  forced  to  certain  beliefs  in  regard  to  their  ose,  and  I  bctfii 
endorse  Lieutenant  Chandler's  article  as  a  whole, 

I  believe  fleet  or  section  tactics  with  torpedo-boats  io  time  of  peace 
be  indispensable  to  their  satisfactory  performance  in  time  of  wai,  a 
will  be  glad,  indeed^  when  one  or  more  "  district  liases  **  can  b«  tm 
Usbed  on  our  coast 

DoubtJcss  piragraph  14  in  Lieutenant  Chandler's  article  is  not  lonf 
becattse  the  ground  has  been  covered  by  Lieutenants  Koesfer  and  }m 
son  in  previous  articles,  but  to  me  h  h  a  question  worthy  o(  tm 
consideration. 

The  importance  of  a  suittbte  base,  where  spare  parts  for  all  tntdiiiK 
needed  in  a  torpedo-boat,  including  those  for  the  torpedoes  themsel^ 
would  be  availabte,  and  where  work  with  machine  tools  could  be  do 
is  great.  The  idea  of  a  torpedo  supply  vessel,  carrying  lighter  torpi 
craft,  seems  excellent. 

It  has  been  my  experience  that  the  crew  of  a  torpedo-boat  cas 
depended  upon  to  execute  all  repairs  incident  to  service,  if  the  necctt 
facilities  can  be  furnished. 

It  seems  to  be  conclusively  proven  that  torpedo-boats  and  destroy 
are  not  available  for  offensive  warfare  upon  a  coast  removed  from  * 
own*  Certainly  but  little  need  be  feared  from  torpedo-boats  which  h 
crossed  the  Atlantic  until  they  have  had  an  excellent  opportu 
recuperate  both  material  and  personnel. 

In  this  connection  something  might  be  said  of  the  absolute  n< 
of  **  nursing "  torpedo  craft.  They  are  necessarily  delicate,  and  to 
eflficient  must  be  in  the  best  possible  condition  for  their  efforts.  1 
**  nursing  *■  must  come  from  the  highest  authority,  for  it  cannot  be 
lieved  that  an  officer  commanding  a  torpedo-boat  would  object  tlh  i 
duty  offered  his  boat  in  lime  of  war.  It  is  to  be  expected  that  C 
craft  may  be  sacrrficed,  yet  great  should  be  the  necessity  when  th^ 
called  to  do  duty  other  than  that  for  which  they  were  designed. 

In  my  opinion  great  care  should  be  cKercJsed  concerning  the  ] 
sonnel  of  torpedo-boats.  At  best  life  upon  such  craft  is  a  hardshtp, ) 
there  should  be  available  at  the  **  bases  "  quarters  for  those  attached 
the  boats,  yet  at  the  same  time  the  boats  should  be  in  constant  empl 
ment. 

I  believe  that  the  best  care  can  be  taken  of  torpedo-boats  by  mfin 
them  frequently  at  ordinary  power,  and  occasionally  at  full  power. 

As  for  the  men  employed,  the  best  man  aboard  a  battleship  may 
quite  unfitted  for  service  on  board  a  torpedo-boat,  and  I  am  stroni 
the  belief  that  a  man   found   valuable  for  torpedo   service   shoittd 
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retained  for  that  service.  This  applies  especially  to  those  connected  with 
tlie  engrineer  depart  men  t  of  torpedo- boats,  but  I  believe  In  a  picked 
body  of  men  who  shall  be  available  for  torpedo  service  only. 


Lieutenant  J.  L.  Jayke.  U.  S.  N,— 1  think  the  lecturer  deserves  to  be 
congratulated  for  the  able  manner  m  which  he  has  handled  the  subject 
within  the  limits  he  bid  down  for  himself,  I  agree  with  him  heartily 
in  the  idea  of  dividing  our  coasts  into  districts  with  shore  bases  for 
torpedo  purposes,  and  in  the  idea  that  "  the  boats  should  be  continu- 
ouslx  exercised  in  everything  pertaining  to  their  war  service,  keeping 
men  and  material  tuned  up  to  the  highest  pitch,  while  the  ofiieers 
should  make  themselves  familiar  with  the  pilotage  of  their  districts  until 
they  can  take  their  boats  everywhere  under  all  conditions/'  Of  course 
this  necessitates  operations  with  and  against  the  fleet  at  times,  and  I 
would  take  advantage  of  such  operations  and  of  the  presence  of  the 
destroyers  (which  should  accompany  the  fleet  habitually  in  somewhere 
near  the  proportion  required  under  war  conditions)  to  give  as  many  of 
the  officers  and  men  of  the  fleet  as  practicable  experience,  not  only  of 
resisting  attacks,  but  of  service  on  the  boats  in  the  various  duties  that 
they  might  be  called  tipon  to  perform  in  war.  A  record  should  be  kept 
of  all  officers  and  men  who  have  had  any  torpedo-boat  duty,  giving  the 
nature  of  it,  the  time  employed  at  it,  and  the  aptitude  for  it,  and  also 
the  name  of  the  boat  or  boats  on  which  it  was  performed.  Such  a 
record  might  be  of  great  value  to  the  Navy  Department  or  the  com- 
niander-in-chief  in  making  up  crews  for  new  boats  or  new  crews  for  old 
tK>ats  or  in  filling  vacancies  which  may  occur.  It  is  true  that  each  boat 
has  its  peculiarities,  and  ofllicers  and  men  must  become  familiar  with 
them  before  they  can  get  the  best  results,  but  men  who  have  had  ex- 
|>erienee  with  similar  boats  can  gain  that  familiarity  more  quickly  than 
those  who  have  not  had  such  experience.  For  this  reason  the  boats 
should  be  as  near  a  standard  type  in  every  particular  as  is  consistent 
with  the  spirit  of  progress. 

The  necessity  for  training  a  large  percentage  of  the  personnel  in 
torpedo-boat  work  and  keeping  a  record  showing  individual  aptitude 
for  it  was  very  forcibly  brought  to  my  attention  at  the  outbreak  of  the 
Spanish-American  war  by  an  unhappy  experience  that  I  had  for  the  lack 
of  it.  Ai  it  seems  pertinent  to  this  subject,  and  as  it  may  serve  as  a 
warning  for  the  future,  I  will  give  a  brief  account  of  it  here.  I  wa^ 
assigned  lo  the  command  of  the  Rodgers,  fitting  out  at  the  Norfolk 
Navy  Yard,  when  war  with  Spain  was  imminent,  and  one  of  my  first 
acts  after  arriving  at  Norfolk  was  to  appeal  to  a  friend  in  the  Bureau  of 
Navigation  lor  his  aid  in  selecting  a  good  crew  for  her  I  was  pir- 
ticularty  anxious  to  secure  a  man  for  chief  gunner's  mate  who  had  had 
experience  with  torpedoes  and  the  best  men  available  for  machinists  and 
water-tenders.  Aside  from  the  well-known  intricacy  of  torpcdo-l>oat 
machinery,  the  Rodgers  had  had  several  unsuccessful  trial  trips,  sustain- 
ing serious  damage  in  one  or  more  of  them,  which  had  delayed  her 
completion    several    months,    and   was   finally   accepted    when    war    was 
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iinmtneTit.  after  a.  trial  much  less  severe  than  it  wotild  htirei 
another  time,  and  with  this  knowledge  I  fell  that  I  had  an 
reason  for  requesting  picked  men  in  the  Steam  Engfincering  Depirtfl 
especially  as  I  was  to  have  no  engineer  officer.  I  may  add  right 
that  it  ts  too  much  to  expect  of  the  commanding  officer  or  the 
junior  officer  of  a  torpedo-boat  to  act  as  the  cng-ineer  officer, 
supposing  they  have  the  aptitude  lor  that  duty,  under  condition 
as  we  on  the  Rodgers  had  to  contend  with.  The  Dcpartuient  scti 
A  good  gtinner's  mate,  but  my  friend  in  the  Bureau  of  Navigattcm  f 
tne  that  tt  was  hopetess  for  him  to  try  to  pick  machinists  and  ir 
tetiders.  Therefore,  I  was  left  to  select  the  crew  from  the  few 
available  at  Norfolk.  My  two  chief  machinists  were  tugboatmcn. 
of  them  had  great  possibilities  but  lacked  experience  with  such  msb 
ery  as  the  Rodgers  had  and  was  so  subject  to  seasickness  in  bad  wc 
as  to  render  hitn  almost  useless  at  such  times.  I  soon  had  to  leare 
in  a  hospital  at  Key  West.  The  other  man  was  very  different 
eventually,  giving  up  all  hope  of  his  ever  being  able  to  fill  the  pla 
exchanged  him  for  a  man  on  the  station  ship,  and  I  afterwards  lei 
that  he  was  not  giving  satisfaction  at  running  the  engine  of  a  f 
launch.  In  the  seaman  branch,  too,  the  crew  was  far  from  perfect* 
sitch  a  crew,  after  a  few  runs  in  Chesapeake  Bay  and  a  little  tut 
practice,  we  started  for  Key  West,  where  we  eventually  atrrived 
m:iny  mishaps.  I  had  anxiously  hoped  upon  arriving  there  to  he 
to  exchange  some  of  my  men  for  more  experienced  ones,  at 
accustomed  to  blue  water,  even  if  they  had  not  had  torpedo-boat 
vice.  To  my  great  disappointment,  I  found  that  this  was  a  vety  dif 
task,  as  every  commanding  oflFicer  jealously  guarded  such  good  trn 
he  had  been  fortunate  enough  to  get.  Some  changes  were  made 
time  to  time,  however,  and  notwithstanding  such  a  great  handica; 
succeeded  in  keeping  our  boat  at  sea  with  the  Beet  off  the  north 
of  Cuba  for  two  weeks  at  one  time  and  taking  her  to  Santiago  with 
Shalter*s  army;  but  this  was  done  at  the  expense  of  keeping  the  oi 
and  crew  under  a  tremendous  strain  (some  breaking  down  undi 
and  nearly  using  up  the  boat. 

Now  the  point  I  wish  to  make  is  that  much  of  this  might  have 
avoided.  The  two  boats  of  the  same  class  as  the  Rodgers  had  bei 
commission  for  some  months  prior  to  the  commissioning  of  the  I 
and  during  a  considerable  part  of  that  time  had  been  with  the  fleet 
near  Key  West.  Had  the  plan  proposed  above  of  giving  the  mi 
the  fleet  experience  on  the  boats  acting  with  it  been  carried  out  iii 
case  there  might  have  been  a  number  of  them  showing  aptitude  fo 
duty  sufficient  to  fill  the  complement  of  the  Rodgers,  without  takini 
many  from  any  one  ship;  and  it  seems  reasonable  to  assume  tJ|^ 
such  a  crew  much  of  the  trouble  might  have  been  avoided.  ^^M 

Even  after  an  experience  so  full  of  mishaps  as  that  on  the  kH 
I  cannot  agree  with  the  lecturer  in  his  opinion  "  that  it  would  be 
difficult  to  conceive  of  even  destroyers  being  ordered  to  accom]>ani 
fleet  in  an  expedition  against  an  enemy  in  his  own  waters/* 
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that  experience,  together  with  a  knowledge  of  the  expedience  of  some 
of  the  other  boats»  enabled  me  to  see  more  clearly  the  possibilities  of 
keeping  at  sea  in  large  torpedo-boats  and  destroyers  than  if  it  had  been 
less  checkered.  That  the  Spaniards  made  such  a  poor  job  with  their 
destroyers  docs  not  prove  that  other  destroyers  manned  by  other  men 
cannot  accompany  a  fleet  across  the  Atlantic  and  there  do  effective  work- 

1  have  not  had  any  experience  with  liquid  ftael,  but  I  believe  experi- 
ments with  it  have  proven  that  it  can  be  safely  used.  If  this  is  true,  its 
use  on  torpedo  craft  will  greatly  simpUfy  torpedo-boat  service  and  render 
refueling  at  sea  a  very  simple  matter  This  of  course  is  a  very  important 
consideration  in  any  kind  of  operations  on  an  enemy*s  coast.  I  would 
like  very  much  lo  see  it  applied  to  a  destroyer  and  her  sea-keeping 
powers  demonstrated.  The  imperfection  in  the  gyroscope  that  the  lec- 
turer mentions  is  a  very  serious  one,  but  1  expect  to  see  that  overcome. 
Even  without  the  gyroscope  destroyers  might  use  their  torpedoes  effec- 
tively if  the  ofHcers  and  crews  arc  highly  drilled  in  using  them,  and  ihey 
can  be  used  lo  guard  the  fleet  from  the  enemy's  torpedo-boats  even 
without  torpedoes. 

In  my  opinion  the  following  points  should  receive  proper  attention 
to  make  a  success  of  destroyer  service: 

I  St.  The  destroyers  should  be  Ihofoughly  tested  before  being  sent  on 
war  service. 

and.  They  should  be  manned  by  men  who  have  an  aptitude  for  the 
work  with  considerable  experience  and  not  liable  to  seasickness  under 
the  conditions  that  would  exist  on  board  in  bad  weather. 

3d*  There  should  be  three  or  four  officers  for  each  destroyer  which 
will  be  required  lo  keep  the  sea  for  a  considerable  time,  one  or  more 
of  them  to  thoroughly  understand  the  engines  and  boilers. 

4th.  When  the  boats  are  operating  with  the  fleet  there  should  be  two 
crews,  the  relief  crew  having  quarters  on  board  a  supply-ship  or  battle- 
ship. 

Sth,  Every  boat  should  be  provided  with  efficient  arrangements  for 
towing  and  being  towed,  and  advantage  should  be  taken  of  every  oppor- 
tunity, when  military  and  other  necessities  do  not  prohibit  it,  to  have 
the  battleships  or  other  large  ships  tow  them  and  thus  reheve  the 
strain  on  the  machinery  and  personnel  On  long  passages  this  would 
be  of  great  value  in  preserving  the  men  and  boats. 

6th.  Arrangements  should  be  made  for  supplying  water  and  liquid 
fuel,  if  it  is  usedj  from  the  large  ships.  This  can  easily  be  done  while 
towing. 

7th.  There  should  be  a  large  ship  provided  as  a  supply  and  repair 
ship  for  the  boats,  or  the  large  ships  should  be  required  to  render  such 
Assistance  when  necessary. 

8lh.  Destroyers  should  not  be  required  to  do  despatch*boat  or  other 
duty  foreign  to  the  objects  for  which  they  are  designed,  e^ccept  in 
emergencies  when  it  cannot  be  avoided,  and  all  persons  in  positions 
requiring  them  to  direct  their  movements  should  be  thoroughly  aware  of 
the  limits  of  their  capabilities  and  the  hardships  attached  to  service  on 
board  of  them  under  war  conditions. 


PROFESSIONAL  NOTES. 


TELEGRAPH  CABLES  IN  TIME  OF  WAR, 

From  the  Fretich  of  J*  Depeltey.    Translated  by  Lieutenant 
J.  Hood,  U.  S.  N. 

The  firit  word$  exchanged  between  Europe  and  America  by  the  trans- 
Atlantic  cable  of  185S  were  the  words  of  peace,  which  claimed  the 
neutral izat ion  oi  telegraph  line^^  the  President  of  the  United  States 
claiming  in  his  message  of  felicitation  to  Queen  Victoria  that  all  civilised 
naiions  should  spontaneously,  with  common  accord^  declare  that  the 
electric  telegraph  should  be  forever  neutral,  and  that  the  messages 
which  should  be  confided  to  it  should  be  held  sacred,  even  in  time  of 
war. 

This  wish,  emitted  in  the  enthusiatm  which  was  born  of  the  first  tele- 
graphic communication  of  human  thought  between  the  two  continents* 
was  not  destined  to  have  a  near  realistation.  After  forty  years  the 
neutralization  of  cables  is  not  yet  recognized.  It  will,  apparently ,  be  a 
matter  of  the  future;  but  for  the  present  a  submarine  telegraph  is  a 
powerful  instrument  of  war  at  the  profit  of  the  country  which  has  had 
the  foresight  to  assure  itself  of  its  services. 

As  soon  as  the  possibility  of  corresponding  at  great  distances  by 
means  of  submarine  cables  had  been  practically  demonstrated,  England 
understood  what  a  commercial  and  political  preponderance  would  be 
given  to  her  by  the  creation  of  a  grand  network  of  cables  under  her 
eontroL  Without  being  discouraged  by  the  onerous  failures  at  the  be* 
ginning,  with  a  perseverance  that  one  should  admire,  she  has  succeeded 
in  creating  and  developing  methodically,  without  noise,  and  without  rest, 
a  network  of  submarine  telegraph  cables  which  cover  to-day  the  entire 
world;  enclosing  it  in  an  imniense  net  of  copper,  of  which  London  is  the 
center.  It  is  there  that  the  threads  of  this  net  converge;  and  in  the 
whole  world  not  an  incident  occurs,  not  a  political  or  commercial  fact«. 
of  which  the  news  is  not  first  transmitted  to  London.  It  is  a  marvellous 
agent  of  information  and  influence  that  England  has  in  her  hands*  an 
■gent  so  mnch  the  more  redoubtable  that  other  countries  are  deprived 
of  it. 

A  simple  examination  made  of  a  telegraphic  chart  shows  the  grasp  of 
cables  belonging  to  the  EngUsh  companies,  and  explains  certain  di0i- 
cutties  of  our  colonial  policy,  and  throws  a  little  light  on  facts  which 
have  sometimes  appeared  incomprehensible. 

In  the  direction  of  North  America,  ten  trans- Atlantic  cables  connect 
England  with  Canada  and  the  United  States.  Further  down  towards 
South  America,  three  other  English  lines  traverse  the  Atlantic  and  con- 
nect Brazil  to  Portugal  and  Spain;  and,  by  their  prolongation,  to  London 
itself.  Other  EngHsh  lines  extend  from  north  to  south  along  the  Pacific 
coast.     Still  others  develop  all   the   Antilles  and   Central   America  and 
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complete  Its  first  net»  which  puts  the  wliolis  a(  Amertc»  tt 
tccotids  kom  London. 

Towards  the  east,  the   English  lines  which   extend  in  that 
starting  from   London,   qtiadnipted    at    ceiiain    points^   tnm  Hmopi 
Glbr^tiar,  touch  at  Malta  and  at  Egypt,  on  through  the  Red  Sea  to  A 

At  Aden  is  found  what  one  might  call  the  knot  of  the  tetegn^likJ 
the  importance  of  which  is  revealed  to-day.  From  ihere^ 
the  first  section  of  the  three  cahles  whkh  extend  towa 
which  are  prolonged  by  other  lines  to  China»  Australia  and 
Another  line  starts  from  the  same  point,  extends  aloog  the  east  era  c 
of  Africa,  connecting  it  to  Zanzihar,  Mozanibique,  Delagoa  Baj,  > 
and  the  Cape  of  Good  Hope,  This  grand  eastern  network  has  its  g$ 
point,  where  all  the  lines  converge,  at  Aden.  M 

Towards  the  western  coast  of  Africa,  the  same  Knglish  linen 
connect  London  to  Portugal  and  Spain«  extend  first  to  Bathurst  D 
Setiegal,  then,  from  there,  festoon  the  coast  as  far  as  the  Cape,  m 
they  rejoin  those  from  the  eastern  coast,  enclosing  the  entire  M 
littoral  in  a  circle  of  English  telegraphs.  ^ 

There  also,  it  is  necessary  to  remark,  are  the  complete  condttlei 
control  with  regard  to  England,  in  which  this  network  is  constna 
In  the  same  manner  as  by  the  east,  Aden  is  the  point  of  convergeni 
all  the  lines  which  spread  out  towards  the  Indies,  China  and  Aust 
and  towards  Africa  as  ^r  as  the  Cape  oi  Good  Hope;  just  the  sain 
the  western  coast  of  Africa,  a  point  of  convergence  of  all  the  lines  t 
in  English  territory  at  Sierra- Leone,  and  above  all,  at  Bathurst.  Thr 
these  English  stations  necessarily  passes  all  the  correspondence  a 
network  which  extends  along  the  coast  as  far  as  the  Cape,  and 
serves  the  French  and  Portuguese  territories,  w*hjch,  by  the  way, 
subsidize  them. 

The  importance  of  the  danger  of  this  organisation  to  all  thati_ 
English  is  immediately  apparent  as  soon  as  one  sees  the  clauses  h 
contracts  which  the  English  government  imposes  on  it3  telegraph 
panics.  Here  are  the  principles:  They  suffice  to  show  in  a  snfiici 
strong  manner  the  political  views  which  have  guided  our  neighbo 
the  so  persevering  creation  of  their  telegraph  network.  f 

*'  Article  3.  The  proposed  cable  sliall  not  employ  foreigners  I 
station.  In  like  manner,  the  lines  will  not  pass  in  any  office  wfakj 
be  under  the  control  of  a  foreign  governmenL  ^ 

"  Article  5,  The  Government  of  Her  Majesty  does  not  make 
engagement,  or  take  any  responsibility,  in  anything  that  regardi 
cable  beyond  the  payment  of  the  subsidy.  M 

*'  Article  6.  The  subsidy  will  be  given  during  twenty  years,  aifl 
able  at  each  complete  period  of  twelve  months,  tinder  the  condition 
the  cable  be  maintained  in  a  good  state  and  shall  have  rendered  1 
service,  and  that  the  senice  between  the  United  Kingdom  an< 
colonies  and  English  protectorates  shall  not  be  subject  to  intcrrupti^ 

*'  Article  7.  The  dispatches  of  the  imperial  and  colonial  govemi 
shall  have  priority  whenever  it  is  demanded.  They  shall  be  transta 
at  half^rates,  which  shall  not  exceed  a  sum  to  be  deiermincd. 

*'  Article  g.     In  case  of  wan  the  Government  may  occupy  all 
in   all  territories  which  arc    Erjglish  or  under  English   protects 
may  use  the  cable  by  tneans  of  its  own  employees." 

Thus  in  normal  times  the  British  government  is  especially  assa 
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its  despatches,  wherever  an  English  telegraph  line  exists,  of  a  right  of 
precedence  whkh  belongs  to  a)]  despatches  which  are  official  according 
to  the  international  conventions.  The  reservation  of  this  privilege  may 
appear  natural;  but,  tn  reality,  it  has  for  its  end  and  effect^  to  give  pre- 
cedence to  all  English  despatches  over  all  official  despatches  of  other 
countries.  It  is  not  necessary  to  search  further  for  an  explanation  of  the 
difficulties  or  delays,  so  favorable  to  British  interests,  which  certain 
telegraph  despatches  are  subject  to. 

But  how  much  more  dangerous  is  the  situation  in  case  of  war  The 
events  in  the  Transvaal  should  open  the  eyes  of  all  countries  to  this 
menacing  peril.  Not  only  the  English  censorship  eslablished  at  Aden 
refuses  cipher  dispatches  coming  from  Marques,  from  Durban  and  the 
Cape,  but  stops  also  those  which  come  from  Madagascar,  as  well  as  from 
German  East  Africa.  What  would  it  be  if,  instead  of  war  between  Eng- 
land and  the  Transvaal,  the  hostilities  existed  between  England  and 
France?  It  is  the  question  of  the  role  of  the  telegraph  cables  which  is 
plainly  exposed  by  these  facts.  What  has  been  this  role  up  to  the  pres- 
ent? What  will  it  be  in  the  future  for  a  country,  like  France,  which  has 
an  immense  colonial  empire  to  defend,  and  traditional  interests  of  influ- 
ence and  commerce  to  sustain  in  all  points  of  the  globe? 

Although  of  an  origin  very  recent,  since  it  goes  back  scarcely  forty 
years,  the  telegraphic  cables  have  already  mixed  themselves  so  directly 
in  the  colonial  and  maritime  international  hfe  of  all  nations  that  the 
interest  and  importance  of  their  existence  can  no  longer  be  ignored  or 
misunderstood.  Notably  in  time  of  war  they  can  be  the  means  of  action 
of  such  weight  that  one  may  justly  say,  that  the  nation  that  could  alone 
control  a  network  of  submarine  telegraphs,  to  instruct  its  squadrons  of 
the  movements  of  forces,  and  the  strength  of  the  adversaries,  will  be  the 
mistress  of  the  sea. 

What  is  passing  at  this  moment  for  the  correspondence  that  comes 
from  South  Africa  marks  the  dangerous  dependence  in  which  all  coun- 
tries are  placed  by  the  sole  fact  of  the  state  of  war  between  England 
and  the  Transvaal,  The  events  which  developed  last  year  m  the  course 
of  the  Spanish-American  war,  when  two  maritime  powers  found  them- 
selves at  w*ar,  furnish  in  a  still  more  conclusive  manner  the  demonstra- 
tion of  the  influence  that  telegraphic  communication  will  take  in  a 
colonial  conflict  It  was  shown,  in  fact,  that  a  telegraphic  war  was 
engaged  in  between  Spain  and  the  United  States  from  the  beginning  of 
hostilities;  that  it  followed  on  parallel  lines  to  the  military  operations, 
where  one  finds  for  the  first  time  a  collection  of  facts  clearly  showing 
the  considerable  role  which  the  submarine  telegraphic  lines  may  have  to 
play  in  a  great  war. 

With  a  want  of  foresight,  which  sbonid  be  a  lesson  to  other  countries, 
Spain  had  remained,  up  to  the  moment  of  the  declaration  of  war,  without 
the  possession  of  independent  telegraphic  lines  between  Madrid  and 
Havana.  She  had  sustained  for  several  years  against  the  Cuban  insur- 
rection, a  war  openly  favored  by  the  Americans,  and  she  had  no  other 
means  of  corresponding  with  Cuba  than  by  American  telegraph  lines. 
Her  official  despatches  and  her  secret  instructions  arrived  at  Havana 
by  the  lines  which  connect  New  York  to  Florida,  after  traversing  the 
United  States  and  the  American  cables  of  Florida.  This  imprudence 
strikes  us  to-day,  after  the  events  which  they  have  revealed,  and  appears 
incomprehensible.     However,  we  must  be  indulgent  to  appreciate  it;  for 
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the  coitt  of  the  iiUnd*  txcepl  the  cablet  froa  Florida  to  Hmi 
were  alread|r  in  their  hands,  and  of  whidi  oiie  neiacd  am 
of  war  put  the  iquadron  in  charge  of  tlie  biodcade  of  Ha% 
muntcalion  with  fhc  Federal  Govemmeni  at  WashiogtoiL* 
were  rapidly  fitted  out  for  cutting  cables^  the  Mangrove;  •  tbe 
the  St.  Limit.  On  the  21  §t  of  April  the  day  of  the  dedarsticHi  i 
the  Mangrove  left  Key  West  for  the  south  of  Cuba,  wrth  tbe 
destroy  the  cables  which  land  at  Santiago;  that  is  to  say.  ttic  Eag)isl 
cab] en  from  Jamaicii  and  the  French  cables  froBS  Haiti  The  Adrta  aai^ 
the  St,  Louii  followed  leveral  days  later,  the  St.  Lot&is  to  aid  tn  tlieti 
operalioni,  in  the  course  of  which  these  ships  were  always  protected  b] 
the  ironcladji.  Other  ship*  were  equally  fitted  with  tools  and  speeia 
engine!  for  breaking  cables.  In  spite  of  this  display  of  forces,  dttrtsi 
ieveral  weekii  the  attempts  made  were  complete  failures.  The  dra^gim^ 
done  at  tome  dintunce  from  the  shore,  remained  without  result,  Tbl 
Cuhgu  eoflit  present!  this  peculiarity  common  to  all  the  AntilleJ^.  u 
deicend  from  a  peak  to  a  jjrcat  depth,  in  such  a  manner  that  at  a  ¥icr) 
■hort  distance  from  the  beach  n  Rreat  depth  of  water  is  found.  Drmggitti 
for  Cftblei  h.  therefore,  difficult  if  they  are  not  searched  for  at  the  shon 
ends.    It  was  that,  after  numerous  fruitless  efforts^  the  Americans  rt- 

■  H.  B,— tr*«n  «f  Iki  of  tbt  writer. 
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soWed  to  do,  and  even  tinder  these  conditions  they  only  obtained  success 
l>y  acts  of  audacity  and  by  running  very  serious  dangers. 

On  the  iSih  of  May.  the  St.  Louis,  wishing  to  make  a  decisive  effort 
to  cut,  in  front  of  Santiago,  the  cables  from  Jamaica  which  it  had  use- 
lessly hunted  for  at  sea,  commenced  to  drag  for  it  at  seven  miles  from  the 
fire  of  Santiago.  Little  by  Uttle,  not  finding  the  cable,  it  approached  to 
within  a  mile  of  the  entrance  of  the  harbor*  At  this  point  it  grappled  a 
cable,  but  at  the  same  moment  the  tire  of  the  Spanish  forts  began,  and 
the  operation  became  dangerous;  the  work  was  hastened;  the  cabie  was 
hoisted  on  board;  it  was  cut  and  the  ends  hastily  thrown  into  the  sea. 
The  St.  Louis  retired^  wetl  convinced  that  it  had  interrupted  communica- 
tions with  Jamaica.  The  news  was  given  to  alL  the  American  press.  It 
was  a  veritable  exploit!  It  was  announced  at  the  same  time  that  the 
French  cable  from  Santiago  had  been  cut  near  its  landing  on  Haitip  and 
that»  consequently^  Cuba  was  completely  isolated. 

And  the  cable  raised  was  only  a  piece  of  old  cable  abandoned  in  an 
ancient  repair!  This  old  cable,  sunk  under  the  sea  for  many  years, 
tiardly  expected  to  see  the  light  of  day  under  such  glorious  circumstances. 
None  of  the  telegraphic  lines  from  Santiago  had  in  reality  been  injured. 
As  to  the  French  cable,  it  was  never  touched  on  the  Haitian  coast. 

Having  recognized  the  negative  results  of  the  expedition  attempted  at 
Santiago,  the  Americans  did  not  acknowledge  themselves  beaten.  They 
wished  10  cut  the  cables  which  connected  Santiago  to  Havana,  tn  order 
to  isolate  General  Blanco  from  all  communication  by  the  south,  as  he 
was  already  without  communication  by  the  north.  These  cables,  which 
are  developed  along  the  south  coast  of  Cuba,  have  several  landing  places. 
At  one  of  these,  Cienfuegos,  an  attempt  at  cable- cutting  was  made  under 
<!onditions  particularly  daring. 

Cicniuegos  is  situated  within  a  land-lock€d  bay  which  one  enters  by  a 
narrow  entrance  three  miles  long.  At  the  entrance  of  this  canal  there 
is  a  lighthouse  on  a  hill  30a  feet  high,  at  the  bottom  of  which  runs  a 
narrow  sand  beach.  At  a  small  distance  from  the  lighthouse  is  erected 
the  cable  hut  of  the  cable  lines,  visible  from  very  far  at  sea.  The  Ameri- 
cmn  forces  united  before  this  point  were  composed  of  four  ships  of  war. 
Two  steam  launches  and  two  cutters  were  dropped  into  the  water.  Each 
of  the  cutters  had  a  crew  of  sixteen  armed  men  and  was  supplied  with 
tools  for  cutting  cables.  The  steam  launches  were  to  tow  the  cutters 
up  to  the  shore,  while  the  ships,  placed  at  about  a  mile  distance,  would 
bombard  the  lighthouse  and  the  cable  hut 

The  operation  began  at  daybreak  and  was  carried  out  rapidly.  While 
the  ships  directed  a  very  lively  fire  on  the  beach,  the  boats  approached 
the  landing  within  a  distance  of  100  feet  from  the  cable  hut,  already 
nearly  destroyed.  The  depth  of  the  water  was  too  great  to  grapple  for 
the  cables.  To  the  great  surprise  of  the  Americans,  the  Spaniards  did 
not  open  fire.  The  cutters  approached  to  within  a  few  meters  of  the 
shore  till  a  depth  of  scarcely  20  feet  was  reached,  where  they  grappled 
first  the  cable  going  towards  the  east  in  the  direction  of  Santiago.  It 
required  30  strong  men  from  the  two  cutters  to  hoist  the  cable  aboard. 
It  was  a  shore-end  cable,  thick  as  the  arm  of  a  man,  and  the  weight  to 
be  lifted  out  of  the  water  seemed  to  be  several  tons.  After  putting  it  on 
board,  it  could  be  cut. 

One  of  the  ends,  that  which  went  to  the  cable  hut,  was  thrown  into  the 
w&ter.    The  other  was  hoisted  for  a  length  of  about  150  feet,  with  the 
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fke  ire  of  tlie  Spaatmli  Iwcatiie  so  Uvelir  that  tbe  opa 
to  be  ahinJo»ed,  Tile  ottlert  were  towed  to  tbe  ships*  hi 
tevefml  raea-  Tbe  sfaips  tlMnoelvet  lad  bees  seriotisij  ined  I 
0I  tbe  S^ukiardiL  face  the  cafiialn  of  ooe  of  tbem^  tbe  Nad 
been  wooaded.  But,  lif  lufpf  dwote,  the  Ajiiericafls  b^  fer« 
two  cables  wbidi  coonecfed  Oesiiiegos.  Tbe  tbirti  cable  wl 
oct  beem  able  to  tottcb  sim^f  coasccted  betwceii  tbe  but 
And  bad  no  itDportance  wbfttever, 

Tbe  resalt   of  tbb  dinserous  opemisOQ   was    <^   capita] 
cattbic  oE  tbe  cables  ol  Cknfiiegos  cocapieteJj'    isolated 
eoiBplefely  deprirtd  Geocr»l  Blanco  of  means   of  coftimunicz 
Ateiiral  Cer*era«  enclosed  at  tbis  time  tn  tbe  harbor  of  Santj; 

Bm  in  spite  of  all  tbc&e  eflforts,  Saiitiago  still  remaioed  in  i 
c^Ofncuuiication  with  the  outside  world  by  tbe  £ngltsb  cal 
Jintska  and  by  the  French  cables  from  Haiti.  It  iras  oot  wm\ 
ol  Ji3De  that  the  French  cable  was  Anally  cuL  The  news  of  tbe 
ttOii  was  not  xocorrect  this  time.  The  cutting  this  tttne  bad  2 
place  neat  the  landing  end,  and  in  shallow  water,  and  after  tfe 
niesit  of  the  coast  tbe  Americans  had  chased  the  Spaniar 
interior.  Tbe  Americans  landed  troops,  and  it  was  at  tbij 
commenced  to  occupy  the  environs  ot  Santiago. 

As  to  the  English  cable  from  Jamaica,  it  was  landed  ia  tl 
Santiago  harbor  isnder  the  protection  of  the  Spanish  fort, 
cut  in  spite  of  several  efforts,  of  which  the  first  produced 
error  that  has  been  related.  AH  ihc  draggings  made  in  thi 
were  made  without  any  result,  and  as  the  landing  could 
proached.  it  was  impossible  to  cut  the  communication^  whicb 
cease  to  act  until  the  end  of  hosiihties.  It  appears,  however, 
been  of  very  little  utility  to  the  Spaniards,  and  to  have  ann 
Americans  vcrj'  little,  who  had  succeeded  in  organizing  under  tl 
tion  of  a  man  of  great  merit,  Brig,-Gen,  A.  W.  Greely,  a  rei 
service  of  surveillance  on  all  the  telegraph  lines  which  could  rea 
This  service  was  incontestably  one  of  the  features  ot  the  succes 
Americans,  who  were  powerfully  aided  by  the  confusion  and  dis 
ment  thrown  among  their  adversaries,  thanks  to  the  absence  of  ti 
exact  knowledge* 

In  any  case,  a  lesson  is  taught  in  a  striking  manner  from  thi 
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>tion  of  facts;  that  is,  that  contrary  to  what  has  been  heretofore  supported, 

ihc  cutting  of  cables  by  improvised  methods  offers  very  great  difficulties. 

The  Americans  brought  to  the  work  great  resources  and  a  considerable 

force*  against  a  country  poorly  defended,  and  succeeded  only  in  cutting 

b    some  lines,  at  the  expense  of  very  great  danger. 

I  Just  as  easy  as  it  is  for  a  vessel,  installed  and  provided  with  tools*  and 

^  vrith  a  trained  personnel*  to  pick  up  and  repair  a  cable,  whose  position 
b  i&  exactly  known,  just  so  difficult  is  it  and  little  practicable  in  time  of 
b  war*  to  search  for  cables  away  from  their  landing  places.  It  is  only  at 
^  these  places  that  it  is  possible  to  arrive  at  any  results;  and  the  recital 
^  jtist  made  shows  how  dangerous  these  operations  have  been. 
f  It  seems*  then,  that  the  best  plan  of  defense  would  be  to  keep  secret 

^  the  tracks  of  the  cable  laid,  and  to  conceal  the  landing  place;?*  instead 
^  of  making  them  conspicuous  at  a  great  distance  by  towers  and  beacons, 
^  as  is  done  now.  It  seems  also  that  it  would  be  easy  to  select  the  landing 
^  sights  in  a  manner  to  organise  a  defense  there,  which  would  render  the 
L      approach  dangerous  in  time  0I  war. 

L  Another  lesson   shown  by   the   same  facts;   that   is*  the   interest   that 

I  telegraphic  communications  present  in  lime  of  war  The  isolation  of 
CJuba  from  Spatn  and  from  other  countries  was  the  aim  towards  which 
the  efforts  of  the  Americans  were  first  directed  in  the  Spanish-American 
'war  Their  first  movements  were  made  for  the  purpose  of  cutting  cables; 
they  were  not  entirely  successful,  since  the  cables  from  Jamaica  remained 
intact.  But  who  can  say  that  had  the  Spaniards  been  better  informed  of 
the  progress  of  their  own  operations*  and  of  the  movements  of  the 
American  forces*  they  would  not  have  been  able  to  make  a  longer  resist- 
ance? 

The  role  of  the  cable  is  accentuated,  then,  in  a  manner  which  should 
engross  the  attention  of  all  nations.  A  nation  with  fleets  to  move  and 
colonies  to  defend  should  possess*  if  it  wishes  to  keep  its  rank,  '*  coahng 
stations  and  telegraph  cat>les/'  This  is  an  axiom  to-day.  A  brief  out- 
line of  the  progress  made  by  this  idea  among  maritime  and  colonial 
powers*  our  neighbors  and  our  competitors*  willi  perhaps,  be  of  some 
interest 

If  in  the  midst  of  the  weighty  colonial  problems  which  trouble  a  part 
of  Europe*  any  country  ought  to  be  safe  from  the  anxieties  which  the 
role  of  telegraphic  cables  can  create  in  time  of  war^  assuredly  England 
is  that  country*  We  have  seen  that  she  possesses,  through  her  cable 
companies,  the  largest  part  of  the  telegraphic  network  which  furrows 
the  seas;  that  she  has  in  her  bands,  with  this  network  of  more  than 
155.350  miles*  a  means  of  real  dominion  over  the  entire  world. 

Nevertheless,  she  is  not  yet  tranquil*  because  certain  of  her  cables 
touch  in  some  points  of  their  line  on  foreign  territory.  She  wishes — 
and  it  is  well  known  what  the  English  will  is — a  network  of  cables  making 
their  landings  exclusively  on  British  territory.  It  is  a  new  expansion  of 
her  imperialism,  which  this  time  she  wishes  to  extend  to  the  depths  of 
the  ocean.  One  might  believe  it  some  odd  fancy,  if  the  idea  of 
*^  imperial  "  cables  was  not  effectually  sustained  in  England  by  person- 
ages  of  the  first  rank*  and  if  projects  bad  not  been  formed  which  are  in 
process  of  realization, 

Tbe  English  government  decided  some  months  ago  that  a  subsidy  of 
500*000  francs  should  be  added  by  the  metropolis  to  the  subsidies,  reach* 
ing  1*000*000  given  by    Canada  and  Australia   for  the  establishment   of 


a  trans- Pacific  cabJe,  surting  from  Vancouver,  reaching  Aosir^Ua,  go 
by  way  of  Fanning  and  Norfolk  Islands,  rocks  almost  deserted,  lost 
the  Pacific  Ocean,  but  English  rocks.  This  cable  is  destined  m  proU 
by  a  line  exclusively  British  the  English  cables  of  the  north  Atlai 
and  the  Canadian  lines.  The  technical  study  for  the  line  is  made,  Tlie  c 
cution  will  take  eighteen  months.  Very  recently,  on  the  19th  of  Oeto 
last,  a  propos  of  this  suhiect,  Mr.  Chamberlin,  -  exclaimed  to  the  Ho 
of  Commons,  that  the  direction  of  the  new  trans*Pacific  line  wotUd 
entrusted  to  a  board  of  eight  members,  whose  sittings  will  be  held 
London,  The  government  will  be  represented  in  this  board  by  th 
members,  one  the  president;  Canada  by  two,  Australia  and  New  Zeil] 
by  three.  Canada  has  already  designated  Lord  Aberdeen  and  L 
St  rath  mo  re.  The  Australian  colonies  and  New  Zealand  will  be  rcj 
sented  by  the  General  Agents  of  New  South  Wales.  Victoria  and  h 
Zealand,  and  negotiations  are  going  on  between  the  Chancellor  of 
Exchequer  and  the  Postmaster-General  to  select  the  representatiTcs 
the  capital  This  project*  endowed,  as  one  sees,  with  a  patronage  qi 
governmental,  forms  one  part  of  the  new  imperial  cable »  whk 
make  a  tour  of  the  world. 

The  other  part  has  gone  beyond  the  state  of  a  simple  p^ojc^ct, 
already  begun,  which  consists  in  the  establishnnent  of  a  new  line  ft; 
ing  from  the  coast  of  England,  touching  at  Gibraltar,  at  Bathurst 
Ascension  and  St.  Helena,  and  finaily  at  the  Cape  of  Good  Hope.  Fi 
the  Cape  it  goes  to  Mauritius,  where  there  is  a  coal  depot,  and  wl 
they  wish  also  to  form  a  great  telegraphic  center.  Finally  from  h 
ritius,  a  cable  will  be  laid  to  Australia  and  will  close  the  circle  with  wl 
they  wish  to  envelop  the  world.  The  first  section  of  this  cable  has 
been  sunk  and  opened  to  service  between  the  Cape  and  the  Islam 
Ascension,  and  in  a  few  weeks  it  will  be  extended  to  Bathurst. 

The  outlay  for  this  second  scheme,  already  so  far  advanced,  will 
some  I2S.O0O.OOO  francs,  but  that  does  not  frighten  our  neighbors,  i 
of  the  London  papers  says  on  this  subject:  "  The  sum  of  125,000 
francs  demanded  for  this  project  would  suffice  to  construct  five  bat 
ships,  but  it  must  be  understood  that  such  a  network  of  lines  will  o 
the  advantage  of  making  every  ship  of  war  five  times  more  powe 
and  more  useful  than  it  is  at  present."  It  must  be  supposed  that  a 
the  establishment  of  this  great  line,  England  will  see  herself  somen 
reassured  and  have  a  moment  of  tranquillity.  But  what  a  lesson 
France  this  is,  seeing  that  the  importance  of  the  role  of  cables  in  til 
of  war  disturbs  even  the  country  which  possesses  four-fifths  of  tlie  t 
graphic  network  in  existence  to-day. 

Passing  to  the  United  States,  who  have  just  found  out  in  pract 
experience  with  Spain  the  use  which  one  could  make  of  cables  in  tinn 
war,  it  can  be  said  that  to-day  the  same  desire  to  assure  oneself  of 
possession  of  these  means  of  attack  and  defense,  and  the  mmoner 
which  this  desire  is  manifest,  one  recognizes  the  common  sense  i 
forethought  of  these  people  for  whom  colonial  politics  is  yet  quite  n 
There  is  in  fact  a  very  striking  lesson  in  the  project  presented  M 
Congress  since  the  loth  of  February,  1899,  for  the  laying  of  a  tn 
Pacific  cable  to  connect  the  Philippines  with  the  United  States,  r 
before  the  occupation  had  been  made  effective. 

Taking  action  at  once,  the  American  government  has  already  caa 
to  be   made,   even  before  the  action  of  Congress,  a  survey  by  %  \ 
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wesse)  for  the  location  of  the  route  of  this  new  cable.    This  work  is 
already  finished, 

Ifi  their  debut  in  colonial  politics  the  United  States  shows  by  this 
project  the  far-sighted  comprehctision  of  those  necessities  which  have 
for  so  long  a  time  escaped  us  in  France.  We  have  had  colonics  for 
centuries.  For  2$  years  we  have  conquered  *i  vast  colonial  empire,  and 
tlic  greater  part  of  our  possessions  are  not  yet  even  connected  lele- 
grapliically  to  the  mother  country  except  by  the  most  precarious  means* 

Another  great  nation  is  also  preparing  to  take  a  place  among  the 
colonizing  nations  by  the  laying  of  a  submarine  telegraphic  cable „  Ger- 
fnany  herself,  notwithstanding  her  geographical  situation,  which  gives 
licr  scacoast  on  the  North  Sea  only,  wishes  to  have  cables  which  may 
^c  independent,  and  assure  to  her  the  security  of  her  telegraphic  corre- 
spondence, with  the  United  States  at  least.  She  is  about  to  carry  out  a 
project  upon  which  our  attention  might  well  be  directed  Jor  a  moment.* 
It  is  in  eflfect  of  French  origin  and  conception.  It  is  a  project  which 
lias  been  studied  in  France  under  the  name  of  '*  Project  of  the  Aiorcs," 
and  w^hich  has  been  abandoned.  It  has  been  taken  up  again  to-day  and 
is  going  to  be  realized  from  point  to  point  by  Germany.  It  consists  in 
the  establishment  of  new  lines  which  will  connect  Germany  to  the  Azore 
Archipelago,  and  the  Azores  to  North  America,  and  creating  in  the 
middle  of  the  Atlantic,  the  telegraphic  center  that  France  should  have 
herself  established  several  years  ago. 

We  have  remarked,  without  doubt,  the  information  published  sometime 
ago  by  the  American  journalst  announcing  that  Germany  had  obtained 
the  authoriseation  to  land  a  cable  on  the  coast  of  the  United  States. 
Equally  we  have  read  the  friendly  despatches  w^hich  have  been  exchanged 
on  this  occasion  between  the  German  Emperor  and  President  McKinley. 
Hence,  this  authorization  and  this  exchange  of  telegrams  had  regard 
to  this  project.  In  18  months,  or  two  years  at  most,  a  trans* Atlantic 
cable  w*iil  be  laid  between  Germany  and  Americat  passing  by  the  Azores. 
It  will  be  established  by  a  German  company^  with  the  support  of  the 
government,  and  the  enterprise  is  placed,  from  the  present  moment, 
tinder  the  highest  and  most  official  of  patronages*  All  these  facts  will 
show,  if  that  is  still  necessary,  the  importance  given  in  all  maritime 
countries  to  the  question  of  telegraphic  cables* 

It  would  be  unjust  if,  after  having  indicated  what  other  countries  are 
doing,  or  wished  to  do,  we  passed  over  in  silence  what  has  been  realized 
in  France,  to  commence  at  least  to  guarantee  our  country  against  certain 
dangers. 

Three  years  ago  there  only  existed,  as  a  French  telegraphic  enterprise, 
a  little  network  of  cables  joining  several  of  the  Antilles  among  them- 
selves and  South  America.  Since  then  a  single  trans- Atlantic  line 
betw*een  Brest  and  the  United  States  without  an  assured  end  in  America, 
depending  consequently  on  the  English  and  American  companies,  and 
almost  entirely  served  by  them* 

In  the  course  of  these  three  last  years  an  interesting  effort  has  been 
made  to  break  the  circle  of  competing  hostilities  which  have  paralixed, 
up  to  the  present,  all  French  enterprises  of  submarine  telegraph, 

A  first  cable  has  been  established  between  Haiti  and  North  America  to 
join  the  lines  of  the  Antilles  to  the  trans- Atlantic  cable  which  has  just 
been  landed  at  Brest.    This  trans-Atlantic  cable  has  itself  been  dupli- 

*  N.  B.— ThU  pni^t  tiftt  alnvdy  b«cn  cofttplitcd. 
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cated  by  2  new  submarine  line  which  connects  Brest  directly  to  W 
York.  The  new  line  is  the  longest  which  exists  at  present.  It  is  tnc 
than  6000  kilometers;  its  construction  and  its  laying  have  prcs«n1 
exceptional  diffictihies,  and,  for  its  beginning,  French  industry  has  i 
complished  a  daring  work,  to  which  its  competitors  themselves  reiK 
justice. 

To-day  a  French  telegraphic  system  works,  with  the  resources  of 
own  traffic,  with  the  development  of  the  lines  which  permitted  it  to  t« 
North  America,  all  the  Antilles,  and  South  America  as  far  as  Bra^ 
This  telegraphic  system  comprises  already  23,500  kilowtcters  of  caW 
It  reaches  the  third  ratik  in  importance  and  extent  of  line»  and  alone, 
the  present  time,  it  is  being  developed  in  the  face  of  the  enorro« 
monopoly  of  the  English  campanics.  Its  point  of  attachment  is  Br< 
lis  employees  and  its  direction  are  French,  and  it  brings  to  correspoi 
encc  with  our  American  possessions  the  guarantees  and  the  securii 
that  we  claim  for  all  our  colonial  possessions. 

Unhappily,  it  is  not  the  same  for  Africa,  for  the  east  and  the  cjctrc 
east.  Towards  these  regions  our  correspondence  can  be  transmit 
by  French  lines  that  only  reach  Marseilles  for  the  cast^  or  to  A.igicrs 
Oran  for  Africa.  In  this  direction  nothing  has  yet  been  undertal 
and  we  have  all  to  do. 

We  have  seen  that  an  active  movement  o!  ideas  and  projects  is  p 
duced  in  all  great  maritime  countries  in  favor  of  the  creation  of  c 
of  cables.  The  events  of  the  Spanish-American  war  have  given  a  vig 
ous  impulse  to  this  movement.  The  more  recent  incidents  of  the  ^ 
with  the  Transvaal  mark  more  distinctly  the  point  of  danger  in  allow 
to  exist  the  British  monopoly  which  weighs  on  all  nations.  Fra 
especially  finds  herself  menaced  and  crippled  if  circumstances  shotild  1 
her  to  sustain  a  war  against  England.  The  single  idea  that  it  will 
impossible  to  correspond  with  her  colonies  and  with  her  squadroni 
jhe  east  and  in  Africa  awakens  a  grave  inquictwde. 

By  what  means  can  one  modify  this  state  of  things?     What  meast 
is  it  possible  to  take?    These  questions  appear  to-day  of  a  most  press 
force.    They  have  sprung  suddenly  to  the  front  in  the  opinion  wb 
surprised  by  the  discovery  of  a  new  insufficiency  in  our  means  of 
fense,  it  is  not  far  from  accusing  our  public  powers  of  want  of  foresii 

It  is  useless  to  take  up  again  the  history  of  efforts  made  during 
last  twenty  years  to  produce  a  system  of  French  telegraph.  Except 
the  creation  of  Unes  which  connect  France  to  the  United  States  and 
American  possessions,  they  have  all  lamentably  failed,  and  lurnia 
one  more  proof  of  our  ignorance  to  our  own  interests. 

Some  small  cables  have,  however,  been  laid  between  Majuti| 
Mozambique  for  Madagascar,  between  Noumea  and  Australian  coast 
New  Caledonia,  between  Saigon  and  Haiphong  for  Tonkin,  bctwi 
the  Canaries  and  St.  Louis  for  Senegal;  finally  between  Obock  i 
Perim  Island  for  our  possessions  of  the  Red  Sea,  These  small  cab^ 
of  which  the  most  important  are  exploited  by  the  English  companie 
that  we  subsidised— all  join  the  English  lines  and  are  in  reality  o 
simple  annexes.  We  should  all  the  more  point  out  this  situation  sti 
it  is  the  result  of  a  mistake  which  has,  up  to  the  present,  domina 
what  we  are  pleased  to  call  our  policy  of  cables,  and  which  still  hau 
certain  minds.  Simply  lo  put  off  till  to-morrow  certain  ineviti 
charges  on  the  budget,  if  one  has  any  care  for  the  future  of  the  comil 
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they  have  preferred  half-measures,  so  common  in  F ranee »  of  placing  at 
the  four  quarters  of  the  globe  little  ends  of  cables  to  connect  certain  of 
our  colonies  to  the  general  telegraphic  network.  They  forget  that  this 
network  belongs  in  fact  to  the  English  companies,  to  whom  they  have 
ioirusied  even  the  laying  and  the  working  of  certain  of  these  cables* 
These*  happy  for  the  gift,  receive  the  French  subsidies  and  draw  all  the 
benefit  of  the  establishment  of  a  telegraph  in  the  new  countries  which 
wc  colonize.  These  bits  of  cables,  distant  one  from  the  other^  without 
connection  between  themselves,  are,  however,  a  heavy  charge,  and  give 
no  security  to  our  correspondence,  and  leaves  us  always  tributary  to  the 
English  system. 

1 1  is  ihen  an  erroneous  and  dangerous  conception  of  the  question  of 
cables  that  it  consists  in  creating  little  local  lines  for  our  colonies.  The 
trtic  conception,  that  which  alone  can  lead  to  practical  solution »  is  the 
creation  of  telegraphic  systems  grouping  our  colonial  possessions  by 
regions,  and  connecting  them  to  the  metropolis  by  cables  independent 
of  the  English  lines.  This  is  the  only  means  of  having  cable  lines  which 
can  become  productive  at  a  given  moment,  and  constructing  them  in 
such  a  manner  that  the  telegraphic  traffic  created  by  tlie  new  line  shall 
not  be  turned  aside  for  the  benefit  of  the  English  lines.  It  is  the  passage 
of  this  correspondence  between  our  colonies  and  France  that  wilt  furnish 
the  enumeration  of  the  new  enterprise.  It  was  foolish  to  abandon  it  to 
a  rival  enterprise.  It  is  also  on  this  condition  alone  that  we  wiU  avoid 
English  combination,  and  that  we  will  have  in  our  own  hands  an  agent 
of  information  and  of  defense  which  is  indispensible  to  us,  above  all  in 
a  moment  when  wc  have  so  many  interests  to  watch  in  China,  Siam, 
Madagascar.  Morocco  and  all  of  Western  Africa. 

It  seems,  moreover,  that  we  should  in  the  present  circumstances  and 
for  ihe  future,  look  at  the  question  of  cables  with  a  courageous  broad- 
ness if  wc  wish  to  solve  it.  There  exists  to-day  a  chasm  in  the  arma- 
ment of  France  for  the  defense  of  its  interests  in  the  countries  beyond 
the  sea;  a  chasm  which  it  is  necessary  to  close  without  loss  of  time,  if 
wc  wish  to  be  ready  for  certain  menacing  eventualities* 

It  is,  hence,  necessary  to  resolve  to  proceed  by  measures  united, 
vigorous  and  rapid  as  we  have  done  when  the  lacks  and  the  weaknesses 
have  been  proved  in  our  armaments,  in  the  organization  of  our  lines  of 
railroads,  and  in  the  construction  of  our  ships.  It  ts  at  this  price  that  we'" 
«an  regain  the  lime  so  uselessly  lost  for  several  years.  The  study  and 
the  choice  of  a  plan  of  which  the  execution  will  be  followed  with  a 
continuity  of  views  and  of  perseverance  of  which  the  English  give  us 
every  day  example,  will  be  easy  at  the  present  time,  for  the  lessons  of 
the  Spanish- American  war  and  of  the  war  in  the  Transvaal  appear  to 
have  disposed  the  government,  and  public  opinion  itself,  to  give  its 
attention  and  solicitude  to  this  side. 

Neither  is  it  a  question  of  the  government  engaging  directly  in  the 
cKpenses  of  establishing  these  networks  and  of  burdening  the  budget 
with  the  whole  expenses.  The  intervention  of  private  initiative  could 
ftinifsh  in  France,  as  it  has  in  England,  the  tneani  to  realise  these  enter- 
prises. 

Only,  it  should  be  well  understood,  that  new  telegraphic  networks, 
having  no  longer  the  choice  of  rich  countries  to  serve,  must  be,  at  firsts 
^tid  for  several  years,  political  instruments,  established  with  a  view  of 
defending  an  interest  of  general  order  for  the  country;  they  will  become 
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instniments  of  manufacture  and  of  commerce,  productive  of  sufiici 
resources  to  be  self-supporting,  only  progressively*  io  proportion  to 
development  of  our  colonies,  and  therefore  of  telegraphic  traffic.  0 
after  some  years  will  they  be  able  to  do  without  the  co-operation  of 
government.  This  co-operation,  whether  it  is  given  under  the  iorm 
subsidies  as  in  England,  or  as  simple  guarantees,  should  be  furms 
in  the  begmning,  under  conditions  liberal  enough  to  at  least  secure 
capital  invested.  The  political  interest  whose  importance  can  no  Ion 
be  disputed  would  amply  justify  this.  This  interest  is  of  the  same  nat 
as  that  which  caused  the  grant  of  postal  subsidies  fifty  years  ago.  To- 
the  telegraph  completes  the  mail,  precedes  it  in  all  distant  relations 
is  a  means  of  indisputable  influence,  quite  as  much  as  its  worthy  pre 
ccssor,  and  may  be  called  to  play  a  role,  active  and  useful,  in  the  solut 
of  questions  which  interest  our  future  and  our  defetise  in  count 
beyond  the  sea.  Why  not  now  admit  the  idea  of  a  liberal  co^operat 
of  the  state  in  favor  of  telegraphic  networks  for  the  same  reasons  wt 
made  us  inscribe  the  postal  subsidies  to  the  budget  and  keep  them  th( 

To  reassure  timid  minds,  whom  the  disturbances  of  the  equilibriun 
our  finances  may  trouble^  let  us  hasten  to  say  that  the  share  of 
state  would  be  probably  very  far  from  reaching  the  figure  of  the  subsv 
now  attributed  to  the  postal  service.  More  than  that,  in  place  of  ht 
permanent  as  the  postal  changes,  they  could  be  made  reducible,  am 
disappear  at  the  end  of  a  fixed  time,  when,  by  the  normal  developmen 
telegraphic  communications,  the  network  would  have  required  assi 
resources  of  existence.  It  is  our  good  fortune  that  these  cable  ti 
demanded  for  our  defense,  correspond  to  economical  and  commei 
needs  of  such  importance  that  these  needs  alone  would  be  stifficien 
any  country  less  timid  than  ours,  to  provoke  their  creation.  The  i 
marine  telegraph  is  a  new  instrument  of  labor  and  progress,  wl 
enters  into  international  life,  and  its  application  may  have  unlimited 
velopment.  It  is  scarcely  forty  years  ago  since  the  first  trans-Atla 
cable  was  open  to  service,  and  last  year  more  than  thirty  millions 
words  were  exchanged  between  Europe  and  North  America.  It  is 
possible  to  appreciate  what  the  development  may  be  in  the  oext  U 
years,  since  its  use  increases  every  day.  It  will  possibly  reach  eight] 
one  hundred  million  of  words  between  the  two  continents.  Fra 
should  make  herself  ready  to  take  her  legitimate  share  of  this  wondc 
expansion  of  telegraphy.  Simply  from  an  economical  point  of  vteu 
is  a  new  domain  opening  and  inviting  French  activity,  a  domain  wJ 
has  already  been  explored.  Great  telegraphic  enterprises  have  h 
established  in  other  countries;  in  England,  to  radiate  over  the  €■ 
world  and  to  control  it;  in  Denmark*  to  serve  the  north  of  Europe 
Asia.  All  have  had  laborious  beginnings,  yet  to-day  they  have  reac 
a  state  of  powerful  prosperity,  shown  by  their  annual  receipts,  exceed 
$23,000,000  for  the  enterprises  which  have  reached  a  normal  developm- 

The  geographical  position  of  l^rance,  at  the  extremity  of  contincs 
Europe,  opposite  America,  with  the  seacoasts  both  on  the  Atlantic 
the  Mediterranean,  lends  itself  admirably  to  the  creation  of  these  esl 
prises.  If  we  had  a  little  boldness  and  perseverance  we  might  havel 
several  years  ago  cables  joining  us  with  our  own  colonies,  as  well 
several  trans*Atlantic  cables,  and  the  grand  center  of  telegraphic 
changes  between  Europe  and  the  rest  of  the  world  might  perhaps  ll 
been  Paris  instead  of  London.     Would  there  not  be  besides  an  m%0 
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\  the  role  for  France  to  take  in  the  movement,  which  is  manifest  to-day 

'In  aM  countries,  to  free  themselves  from  the  telegraphic  monopoly  of 

HDgland?     To  destroy  this  monopoly^  to  suppress  the  danger  of  it^  it  is 

stiflBcient  that  a  non-English  network  bt  created  to  reach  all  the  coun- 

Iries  where  Europe  possesses  interests. 

It  might  perhaps  be  an  act  of  wise  and  far-sighted  policy  to  associate 
in  this  enterprise,  in  terms  reconcilable  with  the  needs  of  our  defense* 
countries,  unable  to  have  cables  of  their  own,  but  wishing  to 
■  pQ  from  the  dependence  in  which  they  find  themselves.  The  inter- 
oat  10  nal  character  thus  given  to  the  new  network  would  be  its  best 
safeguard  in  time  of  war,  and  if  in  the  future  these  networks  multiply 
and  form  in  their  turn  a  new  web  at  the  bottom  of  the  sea,  inoffensive 
and  peaceable,  the  most  decisive  step  wilt  have  been  taken  towards  the 
nctitrahzatton  of  cables. 

Assuredly  here  is  a  work  for  emancipation  and  of  progress  of  which 
France  ought  to  take  the  initiative,  and  where  she  would  find  herself 
faithful  to  her  ancient  and  historical  traditions. 


THE  DEVELOPMENT  OF  GERMAN  NAVAL  CON- 
STRUCTION. 

From  International  Revue*  September,  1900.     Translated  by  Lieutenant 

H,  J.  Ziegemeier,  U.  S.  N* 

In  all  spheres  of  industrial  activity  there  are  revolutionary  changes,  in 
technical  as  well  as  in  the  economical  phenomena  and  the  condition  of 
afTairs  connected  therewith;  but  in  no  branch  is  this  assertion  more 
justified  than  in  the  methods  of  communication  on  land  and  sea  and  the 
different  industries  depending  thereon. 

Whilst  the  railroads  have  revoluttonired  the  communications  on  land^ 
so  also  has  the  evolution  of  trans^oceanic  communications  between 
different  countries  been  put  under  the  dominion  of  the  steamer.  The 
utilisation  of  steam  as  a  motive  power  created  new  means  of  communica- 
tion»  which  gave  an  unheard  of  development  to  the  relation  between 
countries,  which  in  turn  gave  rise  to  technical  inventions  more  and  more 
perfected.  This  change  and  perfection  in  the  means  of  communication 
Mt  sea,  merchant  and  passenger  steamers,  gave  rise  to  a  griat  impetus, 
especially  in  Germany ,  to  the  industry  in  general,  but  especially  in  the 
shipbuilding  yards  and  naval  dockyards  as  well  as  in  the  shipping  industry 
and  in  the  equipment  of  vessels. 

Towards  the  end  of  the  eighteenth  and  at  the  close  of  the  nineteenth 
century  the  principal  seat  of  the  shipping  industry  was  located  on  the 
Baltic  Sea.  Not  only  was  there  a  flourishing  maritime  commerce  during 
these  centuries,  but  even  during  the  Hanseatic  times  had  the  shipbuilding 
industry  been  installed.  Passing  over  wretched  politics  which  regulated 
naval  construction,  it  took  a  considerable  development,  thanks  to  the 
irfimense  quantity  of  timber  in  the  neighboring  countries;  and,  as  far 
back  as  the  eightcemh  and  nineteenth  century,  the  prohibition  of  export- 
ing ships  having  been  abolished  and  the  construction  stimulated  more 
than  ever  by  the  payment  of  bounties,  the  shipbuilders  received  foreign 
orders  of  some  importance. 

The  stagnation  of  an  economical  existence  in  Germany  towards  the 
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close  of  the  eighteenth  century  and  the  formidable  growth  ol  er 
practiced  on  marine  construction  corporations,  aided  by  contioc 
blockades,  succeeded  in  *»everely  shaking  and  almost  in  destroying 
industry.  And*  when  after  the  reforms  in  the  interior  of  the  coui 
succeeding  the  wars  for  freedom,  navigation  received  a  ocw  impc 
creating  a  great  demand  for  ships,  the  elasticity  of  this  industry  and 
technical  capacity  whicU  was  in  part  checked  showed  itself  scarcely  i 
to  meet  the  new  exigencies. 

While  the  shipowners  of  the  Baltic  Sea  were  left  to  carry  on  a  spl: 
of  activity  by  the  navigation  of  the  North  Sea,  especially  since  the 
ginning  of  emigration,  and  the  more  frequent  trans-Atlantic  voyai 
the  naval  shipyards  of  the  Baltic,  which  at  other  times  had  prcm 
foreigners  with  their  productions,  were  not  able  to  keep  up  with  thisi 
development. 

Again  the  new  sensations  coming  from  England  in  the  shape  of  it 
built  ships  it  was  affirmed  with  obstinacy;  "  Iron  will  not  float,"  Mi 
over,  what  could  be  done  with  this  antique  method  of  building:  woo 
ships,  which  the  son  had  inherited  from  his  father,  who  in  turn 
inherited  it  from  his  father,  against  these  new  mysterious  constructii 
requiring  scientific  calculations  as  to  displacement  of  water,  stability, 
— and  after  the  introduction  of  steam  as  a  motive  power — the  loca^ 
of  heavy  pieces  of  machinery,  of  boilers,  and  the  fining  up  of  imm< 
spaces  for  coal-bunkers.  In  Germany  there  existed  no  means  of  prep 
tion  for  this  technical  supervision.  The  school  of  naval  construct 
founded  in  1830,  at  Grabow,  near  Stettin,  had  no  capable  professor: 
was  not  until  t86i,  when  a  division  of  naval  construction  was  adde« 
the  Royal  Industrial  Institution  at  Berlin,  that  Germany  acquire 
school  for  scicntiEcaily  studying  this  new  problem:  a  school  as  had 
isted  for  a  generation  in  England,  France  and  Denmark,  It  is 
astonishing,  then,  that  whilst  Germany  had  to  content  herself  in  ul 
ing  for  the  marine  construction  of  iron,  the  experiences  gained  in 
building  of  wooden  ships,  other  countries,  especially  England,  had  n 
immense  progress,  and  this  owing  to  the  natural  resources  of  coal 
iron,  which  were  there  side  by  side,  and  to  the  existence  of  one  of 
oldest  iron  industries^  with  a  capacity  of  production  almost  with 
competition,  with  immense  capital  and  a  capacity  of  production  i 
Germany  attained  w*ith  difficulty  after  a  lapse  of  time. 

Whilst  Ejigland  In  1843  had  constructed  the  Great  Britain,  and 
iBs2  the  Great  Eastern— the  new  world  wonder — the  German  shipya 
had  only  built  a  side- wheel  steamer  for  service  on  the  Elbe  River,  i 
it  was  not  until  1852  that  the  shipyard  of  Furchtenicht  and  Brock 
Bredow.  later  the  *'  Stettiner  Vulkan/*  launched  their  first  iron  ship. 
was  only  little  by  little  that  the  other  shipbuilding  firms  on  the  O 
and  on  the  Vistula  followed  this  example;  for  the  fittings  of  a  shipj 
required  space  at  that  time  considered  immense,  shops  complete  for 
construction  of  ships,  machinery,  boilers,  foundries,  pattern  shops,  for 
and  repair  shops,  and  above  all,  builders  scientifically  and  commercb 
perfect  and  with  capital 

An  old  sailinij  ship  from  400  to  500  tons  had  only  cost  about  so; 
marks,  of  which  the  hull  cost  about  60  per  cent  and  the  equipment 
per  cent,  including  sails,  cordage  and  English  anchors:  but  rood* 
ships  of  corresponding  dimensions  would  cost  from  one  to  scvcrd  mill 
marks,  whilst  to-day  the  price  of  the  new  trans-Atlantic  liners  rcac 
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10,  Up  and  even  14  million  markSi  of  which  Ihe  hull  costs  about  4/10* 
the  engines  and  boilers  5/10  and  the  equipment  only  i/io. 

From  what  precedes  it  h  clearly  seen  that  it  was  not  until  after  1873 
that  the  German  industry  took  root  and  prospered.  Towards  this  time 
it  received  a  great  impulse  by  the  demands  for  men-of-war*  This  proved 
in  a  way  the  maxim  of  Admiral  Storch;  '*  Without  German  naval  con- 
siruction  there  can  be  no  German  navy/'  Although  already  in  1869  the 
imperial  shipyards  at  Kiel  and  Wilhelmsbaven  had  nndertaken  the  con- 
struction of  ironclads,  a  number  of  private  shipyards,  ''  Viilkan "  at 
Stettin,  Schichau  at  Elbing,  to  which  was  added  later  *'  The  Germania,*' 
showed  an  extraordinary  activity  in  the  construction  of  men*of»war;  the 
0ood  reputation  of  their  products  soon  drew  to  the  German  shipyards 
numerous  orders  from  foreign  navies,  the  first  of  these  being  China. 
Little  by  little  German  naval  construction  learned  to  conquer  all  diffi- 
culties, so  that  in  1875  the  factories  at  Dillingen  were  undertaking  with 
success  the  manufacture  of  steel  plates,  so  as  to  surpass  even  England 
in  the  production  of  mild  steel  It  was  then  also  that  that  body  of  prac- 
tical and  theoretical  engineers  was  formed  which  at  the  end  of  the  cen- 
tury has  carried  German  naval  construction  to  the  highest  state  of 
perfection. 

This  development  made  giant  strides,  German  proprietors  of  mer- 
chantmen, who  up  to  ihe  present  had  been  a  little  cautious  and  hesitating, 
having  for  a  long  time  been  in  the  habit  of  having  their  ships  built  in 
England,  Scotland,  on  the  Clyde,  on  the  Tync  or  on  the  Baltic,  seeing 
these  productions,  no  longer  hesitated  in  giving  their  orders  to  German 
shipbuilders;  especially  in  1^79,  when  the  duty  on  all  shipbuildtng  ma- 
terial was  abolished,  thus  putting  the  German  yards  in  a  better  state  to 
compete  in  price  with  the  English  ones. 

In  1882  the  Hamburg-American  Line  ordered  from  "Vulkan"  and 
from  *'  Reicherstiegwerft "  the  large  steamers  Rugia  and  Rhaetia,  and 
the  '*  North  German  Lloyd  Co."  agreed  hereafter  to  use  only  German- 
built  vessels  in  their  voyages  in  order  to  obtain  the  government  sub- 
sidies. 

'*  Vulkan/*  who  had  at  the  same  lime  an  order  for  six  similar  steamers, 
was  better  fitted  for  working  on  a  colossal  scale,  having  overcome  the 
looses  at  first  sustained*  but  losses  which  served  as  a  lesson,  and  which 
enabled  them  in  the  future  to  fulfill  all  demands.  In  J 888  the  first  large 
trans-Atlantic  liner,  Augusta  Victoria,  was  launched,  followed  soon  after 
by  the  Kaiser  Wilhelm  der  Grosse,  thus  being  able  to  boast  of  a  pro- 
duction which  did  not  even  have  its  equal  in  England.  The  construction 
and  lengthening  of  three  steamers  to  be  subsidized,  executed  by  the  firm 
of  Blohm  and  Voss  furnished  another  proof  that  German  naval  con* 
struction  had  likewise  reached  perfection  in  the  merchant  marine  con- 
St  ruction. 

The  construction  of  men-of-war  had  made  equally  rapid  progress, 
thanks  to  ihe  orders  for  four  armorclads  of  the  Brandenburg  type  and  the 
large  cruiser  Kaiserin  Augusta.  The  nickel-steel  plates  produced  by 
Krupp  in  1894  furnished  an  armament  that  no  industry  outside  of  Ger- 
many could  produce.  In  the  construction  of  torpedo-boats  the  firm  of 
Schichau  reached  a  high  degree  of  perfection.  The  torpedo-boat  chasers 
constructed  in  1895  ^^^  ^^^  Chinese  navy  attained  a  speed  of  35.2  knots, 
fulfilling  all  anticipations. 

But  it   was  on  the  loth  of  January,   1900,  that  the  German   marint 
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celebrated  its  greatest  triumph,  and  where  it  entered  boldly  into  a 
epochs  on  that  day  the  steamer  Deutschland  was  launched;  the  dimt 
^ons  of  this  vessel  arc:  displacement*  23.000  tons;  length.  20Z  meters. 
This  vessel  has  33,000  horse-power  and  is  one  of  the  fastest  in  the  world* 
and  capable  of  carrying  13^  cabin  passengers. 

The  industrial  activity  has  increased  likewise.  Owing  to  the  iniincnse 
developments  in  the  shipyards  and  dry  dockSt  Germany,  which  as  late 
as  1890  was  getting  three-fifths  of  her  ships  from  England,  is  in  condition 
to  build  nearly  ail  the  ships  for  which  she  has  need.  In  1898  the  im- 
portation from  foreign  markets  bad  fallen  off  one-third.  More  than  16 
per  cent  of  all  the  new  constructions  were  for  foreign  orders. 

The  German  shipyards  during  1899  furnished  in  all  46S  ships  complete, 
aggregating  a  total  of  250,000  tons;  one-eighth  more  than  in  1898,  with- 
out counting  250,000  tons  in  different  stages  of  completion  Among  these 
ships  completed,  87  were  of  500  tons  and  over,  and  87  per  cent  of  all 
being  steamers.  For  the  navy  there  were  only  5  of  this  number,  6  per 
cent  as  against  18  per  cent  for  the  preceding  year. 

In  10  years  the  output  of  German  naval  construction  has  doubled, 
being  in  1^9,  80,000  tons  steamers  and  20,000  tons  sailing  ships. 

The  consumption  of  iron  has  likewise  increased  from  45,000  tons  in 
i8go  to  85.500  tons  in  1899. 

The  proportion  of  German  shipbuilding  to  the  entire  wor!d*s  output 
has  a  little  more  than  doubled  itself,  being  13  per  cent  to-day.  whilst 
England's  proportion  has  fallen  from  81  per  cent  to  73  per  cent* 

There  are  employed  to-day  in  the  German  shipyards  about  38,000  work- 
men, and  adding  to  this  number  those  working  on  the  necessary  acces- 
sories—steely  iron,  wood,  etc, — the  number  is  about  50,000. 

Outside  of  the  three  imperial  shipyards  there  are  39  large  plants  for 
the  construction  of  vessels,  14  stock  companies  and  25  private  shipyards^ 
representing  an  actual  capital  of  110  millions.  Five  of  these  shipyards 
are  equipped  for  the  construction  of  first-class  men-of-war*  9  can  build 
cruisers,  4  or  5  are  in  condition  to  undertake  the  constrtiction  of  large 
trans-Atlantic  liners,  and  14  can  construct  first-class  passenger  ships. 

Thanks  to  its  naval  construction  industry,  Germany  is  able  to  furnish 
all  the  means  of  transportation  that  her  maritime  interests  may  require, 
and  this  not  only  in  a  very  able  way,  but  also  in  a  most  enterprising 
manner,  which  can  resist  the  tempests  that  a  coming  generation  could 
stir  up. 

In  English  naval  construction,  on  the  contrary*  there  has  been  a 
remarkable  decrease  during  the  last  tlirce  months.  Whilst  the  toul 
tonnage  of  ships  launched  in  1899  w^as  1414,000,  giving  a  mean  of  360,000 
tons  for  three  months,  during  the  first  three  months  of  1900  only  245,000 
tons  were  launched.  At  the  beginning  of  the  year  there  were  1,260,000 
tons  \n  process  of  construction  as  against  1,385,000  tons  at  the  beginning 
of  1809. 

The  English  press  actually  tried  to  find  the  cause  of  this  remarkable 
phenomena.  One  particttlar  English  journal  believes  that  the  actual 
price  of  new  constructions  is  too  high  to  give  the  necessary  profits  to 
the  shipowners. 

To  this  must  be  added  the  advance  in  cost  of  coal.  Nearly  afl  the 
steamship  companies  are  complaining  at  the  price  demanded  for  coat 
and  this  circumstance  very  often  offsets  the  other  improvements  pi 
duced  in  commercial  relations. 
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It  is  finite  possible  that  these  circumstances  have  contributed  to 
difninish  the  desire  of  English  shipowners  of  having  any  more  ships  buUt 
than  the  actual  need  at  present  requires;  but  it  can  well  be  believed  that 
there  may  be  other  reasons.  Besides  these  unfavorable  conjectures 
jibout  the  times*  the  competition  which  increases  from  year  to  year,  and 
In  which,  as  we  have  seen  above »  Germany  takes  so  active  and  brilliant 
a  parij  has  contributed  to  this  decrease^  which  the  United  Kingdom  ha^ 
had  10  take  notice  of  during  the  last  three  months. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF 
ORDNANCE. 

The  report  of  Rear-Admiral  0*Neil,  Chief  oi  the  Bureau  of  Ordnance, 
states  that  satisfactory  progress  has  been  made  in  the  mantifacturc  of  the 
new  long-catiber  guns  with  which  our  latest  battleships  and  cruisers  are 
being  armed;  it  also  shows  that  the  imporlant  work  of  converting  the 
old  slow-faring  weapons  to  rapid-iire  guns  is  being  carried  through  as 
last  as  the  capacity  of  the  gun  shop  at  Washington  will  allow. 

During  the  year  the  last  of  the  I3*tnch  guns  ordered,  making  thirty- 
four  in  all  of  that  caliber,  has  been  completed,  while  of  the  twenty  12-inch 
guns  of  the  new  40-caliber  pattern  ordered  for  the  ships  of  the  Maine 
and  Arkansas  class,  one  has  been  tested  at  the  proving*grounds  and  has 
given  admirable  results.  The  test  showed  that  this  weapon  is  the  most 
powerful  of  its  type  in  the  world,  for  under  a  powder-chamber  pressure 
of  only  165^  tons,  a  velocity  of  2854  feet  per  second  was  developed,  with 
an  equivalent  murzle  energy  of  47,994  foot-tons.  The  power  of  this  gun 
is  shown  by  comparison  with  the  f2-inch  gun  of  the  Iowa,  which  with 
brown  powder  has  a  muiile  velocity  of  2100  foot-seconds  and  a  muzajlc 
energy  of  only  26,000  foot -tons?  or  with  the  13-inch  gun  of  the  Kearsarge, 
which  with  smokeless  powder  develops  an  energy  of  some  2000  or  3000 
foot-tons  less  than  the  new  weapon.  Our  new  ships  of  the  Maine  and 
all  later  types  will  unciuestionably  be  armed  with  the  most  powerful 
12-inch  rifle  in  the  world. 

Eight-inch  Gun.— The  mention  in  the  report  of  the  8-inch  nickel- 
steel  gufi»  35  calibers  long,  which  has  been  fitted  with  a  new  conical 
breech  mechanism,  calls  to  mind  the  late  lamented  Lieutenant  F.  J. 
Haesder,  who,  like  the  late  Lieutenant  Dashiell,  was  one  of  the  most 
promising  of  our  young  ordnance  officers.  The  breech  mechanism  of 
the  8*inch  gun  mentioned  was  designed  by  the  former  officer  The 
threads  of  the  plug  are  continuoits  and  wind  about  a  conical  breech  block. 
There  are  no  slotted-out  spaces,  as  tn  the  cylindrical  block,  and  its 
conical  form  enables  the  block  to  be  swung  on  its  hinge  immediately  into 
position,  a  single  pull  of  the  lever  closing  the  block,  turning  the  plug 
aas*,  and  engaging  the  thread  throughout  its  whole  length.  Remarkable 
resuUs  for  velocity  of  fire  were  shown  by  this  gun  at  its  tnal.  Begin- 
ning with  the  gun  loaded,  a  rate  of  £re  was  obtained  of  six  unaimed 
shots  per  minute. 

Seven*!  NCH  Gun,— We  note  with  satisfaction  that  a  set  of  forgings 
for  a  ?*inch  experimental  gun  of  45  calibers  has  been  delivered  at  the 
navaJ  gun  factory.  The  call  for  a  gun  intermediate  in  weight  and  power 
between  the  8-inch  and  the  6-inch  is  occasioned  by  the  wonderful  im* 
provement  in  armor  due  to   the  introduction   of  the   Krupp   process. 
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aaksig  a  total  of  eighty  o(  this  class  which  hare  I 
ihile  foor  S-inch,  jo  caliber  gnus  which  were  re  mo 
fhe  GUcifio  to  make  way  for  a  more  modern  type  have  been  H 
sew  aad  inproved  breech  mechanism.  The  time  is  approach! 
the  batter ks  of  every  ship  in  the  navy  will  be  of  the  rapid-fire 
As  was  recently  mentioned  in  these  colurnns^  the  Bureau  ! 
sotccsshil  in  secoring  satisfactory  contracts  for  the  armor  rtq; 
tbe  three  bittleships  ol  the  Maine  class,  the  five  battleships  of  tl 
sylvanta  and  Virginia  classes,  the  six  armored  cruisers  of  the  V 
ginia  class  and  for  the  three  protected  cruisers  o!  the  Mtlwanlc 
It  is  highly  gratifying  to  learn  from  the  report  before  us  that  the 
ifiti^iiies  of  the  Kmpp  plates  which  have  been  tnade  by  the  Carn 
Bethlehetn  companies  for  Russia  show  that  the  armor* makers 
cotuilry  are  capable  of  reaching  the  highest  standard  in  the  man 
of  lace-hardened  armor. — ScUnti£c  Americm*,  Dec.  22,  1900, 


THE  BRITISH  NAVY. 
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On  Tuesday  the  official  list  of  the  ships  ordered  to  be  con 
was  published.    It  represents  an  addition  of  two  battleships,  six 
cruisers,  two  second-class  cruisers,  and  a  couple  of  sloops,  to  th< 
navy.    The  battleships  are  the  Queen,  to  be  built  at  Devonport ; 

Prince  of  Wales,  at  Chatham     The  armored  cruisers  are  the  C 
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to  be  built  at  Pembroke;  the  Suffolk,  at  Portsmouth.  Orders  for  the 
remaining  four  have  been  given  to  private  firms.  The  Berwick  will  be 
tmllt  by  Beardmore  &  Co.,  Limited;  the  Cumberland,  by  the  London  & 
Glasgow  Shipbuilding  Company,  Limited;  the  Donegal,  by  the  Fairfield 
Shipbuilding  Company,  Limited;  and  the  Lancaster,  by  Armstrong, 
Mitchell  &  Co.,  Limited*  The  two  second-class  cruisers  will  be  built  in 
government  yards^the  Challenger  at  Chatham  and  the  Encounter  at 
Devonport.  The  Odin  and  Merlin  sloops  will  be  built  at  Sheerness*  In 
another  page  will  be  found  detailed  information  about  the  contracts. 

While  we  have  in  mind  the  very  considerable  additions  to  our  naval 
Strength  which  are  being  made,  and  particulars  concerning  which  have 
already  appeared  in  our  columns,  we  regard  the  programme  of  con- 
struction just  commenced  as  altogether  inadequate  to  the  requirements 
Qf  the  country-  The  British  realm  advances  in  dimensions  by  leaps  and 
bounds.  The  growth  of  the  population  of  the  Queen's  dominions  aug- 
ments rapidly*  The  bond  between  our  colonics  and  the  mother  country 
has  been  drawn  closer  and  closer.  These  and  other  considerations  em- 
phasize the  responsibilities  of  the  government;  and  accentuate  the  im- 
portance of  the  command  of  the  seas.  We  want  more  ships  of  aU  kinds. 
It  is  a  vain  thing  to  dispute  concerning  this  type  or  that  type.  We 
need  ships  oi  every  type  that  is  likely  to  be  serviceable.  We  have  no 
sympathy  with  hysterical  pessimists  who  run  about  crying  ruin,  and  de- 
nouncing our  naval  policy;  but  we  have  nothing  to  say  on  the  other  hand 
in  favor  of  those  who  hold  that  our  navy  is  quite  strong  enough.  It 
could  only  fulfi]  this  condition  if  our  neighbors  rested  content  to  let 
their  naval  dockyards  lie  idle.  Our  estisting  navy  would  only  suffice  if 
the  wealth  ol  our  colonics  and  the  limits  of  our  dominion  remained  fixed. 
The  expansion  of  the  empire  must  needs  be  accompanied  by  the  develop- 
ment of  the  forces  by  which  alone  that  enrrpire  remains  ours,  It  is  not 
necessary  even  to  lake  count  of  territory  added  to  our  possessions.  The 
increase  in  wealth  is  ample  reason  for  the  taking  of  unparalleled  precau- 
tions to  secure  it.  A  Liverpool  or  a  Sydney,  poverty  stricken,  would 
liold  out  small  temptations  for  aggression*  As  they  are,  Blucher*s  words 
when  he  saw  London,  may  be  remembered,  '*  Himmel;  what  a  city  to 
sack  I  " 

It  seems  to  have  been  admitted  by  Mr.  Goschen  and  the  Government 
last  session  that  additions  to  the  navy  were  desirable,  but  that  they  could 
not  be  made ;  because,  in  the  first  place,  all  the  government  yards  were 
full.  Secondly,  because  private  firms  were  too  busy  to  accept  orders. 
Thirdly*  because  armor-plates  could  not  be  had  in  time.  The  fallacy  of 
-every  one  of  these  statements  has  been  demonstrated;  at  the  most  they 
represented  half-truths.  The  precise  reason  why  more  ships  were  not 
laid  down  will  probably  remain  a  Whitehall  secret.  Various  hypotheses 
were  framed  to  explain  Mr.  Goschen's  policy.  It  has  been  said  that  no 
designs  for  ships  were  ready;  that  the  Admiralty  could  not  make  up  its 
mind  how  to  spend  money.  On  another  hypothesis*  the  ships  were  not 
ordered  because  there  were  no  crews  to  be  had  to  man  them.  Lastly, 
it  was  urged  that  such  a  dearth  of  officers — and  particularly  engineer 
officers — existed  that  it  would  have  been  quite  useless  to  build  more 
ships,  because  they  could  not  be  put  in  commission.  It  is  noteworthy, 
however,  that  in  all  this  storm  of  surmise  and  censure,  no  one  ventured 
CD  hint  that  Parliament  would  not  vote  the  necessary  supplies.  In  point 
of  fact,  if  an  adequate  programme  were  declared  when  Parliament  meets. 


PROFESSIONAL   NOTES. 


\ 


and  the  Admiralty  asked  for  iio,ooo,ooo  a  year  for  the  next  five  years 
the  money  would  be  voted  without  a  dissenting  voice;  save,  perhaps,  the 
petulant  wailing  of  the  few  "Little  En  glanders  "  who  have  found  their 
way  into  Parliament,  and  there  serve  the  same  useful  purpose  as  the 
traditional  "  Frighthil  Example  **  at  temperance  meetings.  It  is,  how- 
ever, not  to  be  disputed  that  confidence  in  the  Admiralty  has  been  some- 
what shaken ;  and  with  every  desire  to  allow  for  difficulties,  we  are  by  no 
means  certain  that  ten  millions  would  be  spent  to  the  best  advantage 
under  the  existing  system. 

There  is  such  a  thing  as  a  paper  fleet,  and  there  are  critics — competent 
critics  too — who  do  not  hesitate  to  say  that  there  is  rather  too  much 
paper  about  our  fiects.  It  is  useless  to  possess  ships  which  cannot  fight. 
Unfortunately  not  a  few  ships,  and  these  among  the  latest  additions  to 
our  navy*  have  been  in  plain  phrase  failures  so  far.  While  the  Boiler 
Contmittec  is  pursuing  its  labors,  we  do  not  propose  to  criticise  Belle- 
ville boilers.  But  committee  or  no  committee,  we  cannot  shtit  our  eyes, 
and  we  do  not  want  to  shut  our  eyes  to  unpleasant  facts.  The  Europa^ 
a  new  and  so-called  first-class  cruiser,  has  been  disabled  by  one  voyage 
to  Australia  and  back,  and  is  now  under  repair  The  Hermes  after  a 
disastrous  experience  is  now  lying  in  Bermuda.  The  Pegasus  was  dis- 
abled after  an  eighteen  months'  commission.  The  Powerful  is  under- 
going heavy  repairs  at  Portsmouth.  The  difficulties  with  the  Terrible 
and  Highflyer  no  longer  excite  attention.  The  Diadem,  the  Argonaut, 
and  the  Arrogant  have  all  proved  unsatisfactory;  and  all  this  while  our 
battleships  with  Scotch  boilers  keep  the  sea  and  do  good  service.  Nor 
is  it  the  boilers  alone  which  are  open  to  criticism.  It  seems  to  be  by  no 
means  certain  that  the  machinery  is  not  also  in  fault.  When  we  read  o! 
the  enormous  consumption  of  steam  by  attxiliaries,  we  fancy  that  old 
times  have  returned  when  six  pounds  of  coal  per  indicated  horse-power 
per  hour  was  a  thing  to  boast  of  as  representing  great  economy.  Again^ 
it  would  seem  that  there  is  not  a  cruiser  afloat  which  has  a  properly 
made  condenser.  Nor  does  the  matter  end  here.  In  naval  circles  it  is 
held  that  we  have  many  fighting  ships  which  would  be  wholly  impossible 
in  action;  that,  in  fact,  they  wonld  be  blown  to  pieces  in  five  minutes  by 
modern  vessels.  Care  must  be  taken  that  nothing  of  the  kind  finds  its 
way  into  the  new  programme;  and  it  should  not  be  forgotten  that  the 
enormous  improvement  which  has  been  effected  in  armor,  making  a  5 
inch  plate  at  least  as  good  as  one  of  the  older  kind  of  twice  that  ihi< 
ness,  has  given  the  naval  designer  scope  for  providing  protection  i 
way  hitherto  unknown.  It  may,  however,  be  assumed  thai  all  th 
points  will  be  fully  considered  by  the  Admiralty.  But  it  is  once  more 
necessary,  we  think,  to  urge  the  folly  of  providing  Belleville  boilers  in 
ever  increasing  numbers.  The  last  discovery  is  that  if  only  lime  enough 
is  put  into  them  they  will  no  longer  give  trouble.  In  a  few  months  it 
will  also  be  discovered  that  there  is  nothing  at  all  new  in  the  use  of  lime; 
that  it  may  well  prove  a  remedy  worse  than  the  disease:  and  that  it  will 
c|uickly  drop  out  of  use  again.  In  the  providing  of  boilers  we  counsel 
patience.  It  will  be  well  to  wait  until  the  report  of  the  committee  is  laid 
on  the  Admiralty  table.— TAf  Efiginc^r,  Nov.  2,  1900. 
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TURBINE  STEAM  ENGINES, 

A  discussion  of  some  interest  has  recently  taken  place  between      

Parsons  and  Mr,  Thornycroft  concerning  the  relative  merits  of  the  Viper. 
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which  has  attained  a  speed  of  36.S58  knots,  with  turbine  engines,  and 
the  Albatross,  constructed  by  Messrs,  Thornycroft  &  Co.,  which  has  a 
speed  of  about  31  knots.  It  appears  that  at  less  than  full  speed  the 
turbine  is  not  economical,  and  in  practice  it  is  found  that  while  one  ton 
of  coal  will  take  the  Albatross  22.6  knots,  the  same  quantity  will  take  the 
Viper  a  little  less  than  12  knots,  the  speed  in  both  cases  being  15  knots. 
For  the  moment  we  are  not  concerned  with  that  branch  of  the  con- 
troversy which  deals  with  the  merits  and  demerits  of  these  boats  for 
fighting  purposes.  It  may  be  argued  that,  as  torpedo  destroyers  are 
after  all  not  well  fitted  for  cruising,  one  with  a  very  high  speed  for  a 
spurt  must  be  better  than  the  slower  boat  which  can  keep  the  sea  longer. 
Our  purpose  now  is  to  consider  why  the  turbine  engines  should  be  less 
economical  at  slow  than  at  high  speeds. 

In  its  construction  the  steam  turbine  closely  resembles  the  water 
turbine.  There  are  vanes  which  move  and  guide  blades  which  remain 
at  rest  It  is  important  to  bear  in  mind  that  in  both  these  machines  there 
is  at  all  times  a  clear  passage  right  through  the  wheels.  There  is  nothing 
to  arrest  the  flow  of  either  water  or  steam  through  them.  The  eflfect  of 
this  is  that  if  we  block  a  water  turbine  so  that  it  cannot  revolve,  nearly 
as  much  water  will  flow  through  it  as  if  it  was  at  work.  If  we  block  the 
revolving  drums  of  a  Parsons  turbine  the  steam  will  flow  through, 
almost  as  fast  as  if  it  was  revolving.  If  we  take  the  water  tuHiinc  and 
examine  it  when  blocked,  with  the  water  passing  through  it,  it  will  he 
seen  that  the  water  leaves  it  at  about  the  same  velocity  with  which  it 
entered  it,  When  revolving  it  leaves  it  at  a  much  smaller  velocity.  In 
some  turbines  the  quantity  which  can  be  passed  through  the  blocked 
wheel  is  actually  greater  than  that  which  will  pass  when  the  wheel  is 
working.  Precisely  the  same  statements  hold  good  of  the  steam  turbine. 
Theoretically  a  perfect  water  turbine  would  deliver  the  water  at  no 
velocity ;  of  course,  such  a  condition  is  a  practical  impossibility.  Without 
touching  on  the  mathematics  of  the  subject,  which  are  of  small  practical 
value  for  our  present  purpose,  it  may  be  said  that  there  is  a  velocity  for 
the  rotating  wheel  which  is  better  than  any  other  velocity,  higher  or 
lower.  The  greater  the  head,  the  faster  must  the  turbines  run.  and, 
broadly  speaking,  it  may  be  said  that  the  best  economical  result  is 
obtained  when  the  velocity  in  feet  per  minute  of  the  revolving  wheel  is 
about  one-half  that  of  the  water.  Now,  in  the  steam  turbine  there  is  a 
speed  which  bears  a  close  relation  to  the  maximum  efficiency,  and  this 
speed  is  very  high.  In  order  to  make  the  facts  clear,  we  may  use  a  simple 
illustration.  Let  us  suppose  a  number  of  balls  to  fall  from  a  height  on  a 
movable  inclined  plane.  The  balls  move  vertically.  H,  now,  the  inclined 
plane  is  drawn  back,  base  flrst,  sufficiently  fast,  the  balls  will  continue  to 
move  vertically,  and  will  exert  no  pressure  on  the  plane.  If,  on  the  other 
hand,  the  plane  is  held  fast*  then  the  l)alls  will  exert  an  effort  cm  the 
plane,  tending  10  drive  it  back,  and  they  will  themselves  be  deflected 
toward  the  toe  of  the  plane  and  will  roll  down  it.  The  problem  is  to 
take  as  much  as  can  be  taken  out  of  the  balls  in  the  fihape  of  the  driving 
effect  on  the  plane;  and  to  this  end  the  plane  must  move  ai  a  speed 
which  hears  a  definite  relation  to  its  angle  of  inclination  and  the  paths 
of  the  balls.  We  may  with  strict  propriety  consider  thai  steam  a*  made 
up  of  myriads  of  little  balls  moving  at  a  very  high  velocity,  and  the  in- 
clined planes,  or  their  equivalent  the  vanef  of  the  Parsons  turbine,  must 
Also  move  at  a  very  high  velocity  in  order  that  ibc  tn#  vit^  of  the  steam 
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may  be  transformed  into  torque  energy  with  the  least  waste.  In  t!ie 
steam  dynamo  there  is  a  constant  reversal  of  the  direct  ion  of  the  current, 
but  with  this  we  need  not  further  concern  ourselves.  In  any  case,  the 
steam  must  escape  wiih  some  remaining  velocity  and  momentum,  and  this- 
is  waste.  If  the  machine  runs  too  slowly,  steam  will  to  all  intents  and 
purposes  pass  through  it  without  doing  any  work.  On  the  other  hand. 
if  it  runs  too  fast^  the  steam  will  again  flow  through  it  without  doing 
^ny  work.  We  come  back  to  the  starting  point.  There  is  a  velocity 
which  is  better  ihan  any  other*  and,  indeed,  so  much  better  that  any 
departure  from  it  *s  productive  of  great  loss  of  e^ciency.  As  the  speed 
depends  on  the  velocity  with  which  the  steam  moves,  it  may  be  thought 
that  by  reducing  the  pressure  of  the  steam,  and  thereby  its  velocity,  less 
power  can  be  got  without  loss.  This  is  no  doubt  true  to  a  certain 
extent;  but  it  cannot  do  much  in  practice,  because  the  velocity  of  flow  trf 
steam  does  not  vary  directly  as  the  pressure,  but  as  given  by  the  formmli, 
y  =  3  5QS3VA,  where  v  =  the  velocity  of  outflow  in  feet  per  minute  for 
steam  of  the  initial  density,  and  h  the  height  in  feet  of  m  column  of  steam 
necessary  to  give  the  pressure.  To  illustrate  the  bearing  of  this  formula 
on  the  question  discussed^  we  may  say  that,  according  to  Brownlee*' 
classical  experiments,  while  steam  of  an  absolute  pressure  of  30  lbs,  on 
the  square  inch  flows  into  the  atmosphere  at  a  velocity  of  1401  feet  per 
second,  steam  of  100  lbs.  pressure  has  a  velocity  of  1459  feet  per  second. 
From  which  it  will  he  gathered  that  the  speed  at  which  a  turbine  is  most 
efficient  is  very  little  affected  by  the  boiler  pressure.  In  other  words^ 
ihe  low-pressure  turbine  will  have  to  run  nearly  as  fast  as  the  high- 
pressure  turbine.  Certain  conditions  modifying  this  come  into  play,  no 
doubt,  but  the  fact  remains  unaltered,  that  any  considerable  departure 
from  the  speed  of  maximum  efficiency  results  in  a  greatly  increased  con- 
sumption  of  steam.  This  is  one  principal  difference  between  the  engine 
built  by  Mr.  Parsons  and  that  made  by  Mr.  Thorny  croft.  Lastly,  in 
this  connection  we  may  say  that  the  comparatively  moderate  con  sump* 
tion  of  steam  in  the  Parsons  engine — 20  lbs.  or  so  per  brake  horse- 
power  per  hour— is  due  to  the  way  in  which  the  steam  is  used,  because 
of  which  initial  condensation  is  reduced  to  a  very  small  amount.  In  m 
word,  steam  remains  steam  in  the  Parsons  engine  to  a  greater  extent  than 
it  does  in  the  reciprocating  engine. 

So  far  we  have  only  dealt  with  the  turbine  engine  as  an  etigine.  We 
have  now  to  consider  its  efficiency  when  combined  with  a  screw  propeller. 
It  will  be  readily  understood  from  what  we  have  said  that  the  velocity  of 
the  moving  vanes  in  feet  per  second  must  be  very  high.  In  the  United 
States  many  patents  have  been  taken  out  for  engines  in  which  a  moderate 
speed  of  rotation  is  combined  with  a  high  angular  velocity  of  vane,  by 
making  the  diameter  of  the  wheel  large.  But  this  cannot  be  done  in 
torpedo  destroyers  with  moderate  draught,  say  7  feet.  The  result  is 
that  the  rate  of  rotation  of  the  screws  reaches  2500  to  30CO  revolutions 
per  minute.  The  compulsory  result  is  that  the  pitch  of  the  screw  must 
be  extremely  fine.  But  a  fine  pitch  always  means  that  the  surface  velocity 
of  the  screw  must  be  very  high  if  the  boat's  speed  is  high;  and  another 
direct  consequence  h  that  the  loss  of  power  due  to  the  starface  friction 
in  the  water  of  the  propeller  is  great.  Here,  again,  we  have  the  peculiar 
case  of  a  certain  velocity  of  maximum  cfRciency,  to  say  nothing  about 
cavitation  or  a  cutting  of  a  partial  vacuum,  so  to  speak,  in  the  water. 
We  have  a  speed,  and  surface,  and  pitchy  which  are  better  than  any 
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Others;  and  it  h  admitted  very  readily  by  Mr.  Parsons  tiiat  the  surface 
or  blade  area  of  screw  which  h  correct  for  the  maximuni  speed  of  boat 
is  much  too  large  for  low  speeds.  It  is  well  known  that  for  all  steam- 
ships there  is  a  speed  of  engines  and  ships  which  is  more  economical 
than  any  other  speed,  but  with  reciprocating  engines  running  at  mod- 
erate speeds — anywhere,  that  is  to  say»  between  60  revolutions  for  a 
tramp  and  300  revolutions  for  a  torpedo  destroyer*  there  arc  wide 
margins,  variations  within  which  will  very  little  affect  the  result.  Thus, 
for  example*  a  torpedo  destroyer  running  at  10  knots,  will  probably  burn 
less  coal  per  horse  per  hour  than  will  be  used  when  she  is  running  at 
20  nots,  and  a  good  deal  less  than  when  she  is  running  at  30  knots,  but 
even  then  the  differences  are  not  large.  With  the  turbine^  however*  the 
case  is  different.  With  such  a  boat  as  the  Viper  it  is  all  or  nothing.  At 
extreme  speed  she  may  beat  the  reciprocating  engine  also  at  extreme 
speed  in  steam  consumption  per  horse  per  hour;  but  at  any  other  speed 
the  turbine  loses,  and  at  half-speed  or  thereabouts  economy  goes  to 
pieces.  Not  only  is  the  engine  wrong*  but  the  propellers  are  wrong. 
We  do  not  for  a  moment  contend  that  this  fact  is  one  greatly  to  the 
detriment  of  the  turbine  engine*  Nothing  of  the  kind.  The  only  effect 
that  a  fixed  and  extremely  contracted  relation  between  speed  and  econ- 
omical efficiency  has  is  that  it  narrows  the  Hmits  of  application  of  the 
turbine  engine.  Such  an  engine*  for  example,  might  be  in  every  way 
satisfactory  for  steamers  running  between  Dover  and  Calais;  Holyhead 
and  Dublin,  or  even  between  Liverpool  and  New  York,  while  they  would 
be  wholly  unfit  for  a  man-of-war.  In  the  first  cases  the  speeds  are 
always  the  maximum  practically  possible*  and  there  would  be  no  difliculty 
tn  designing  engines  to  suit.  In  the  navy  the  speeds  are  wholly  various, 
and  for  various  speeds  the  turbine  steam  engine  is  not  suited.  It  must 
not  be  forgotten*  again,  that  in  a  large  vessel  there  would  be  room  for 
turbines  of  considerable  diameter,  and  so  the  velocity  of  rotation  of  the 
screw  might  be  fairly  moderate.  AJl  things  considered,  we  think  it  by 
no  means  improbable  that  the  turbine  steam  engine  will  be  largely 
adopted  in  the  mercantile  marine  for  special  high-speed  services  of  the 
ferry  type,  such  as  the  Atlantic  passenger  trade,  but  for  warships  it  is 
wholly  unsuited*  the  success  of  tfie  Viper  to  the  contrary  notwithstanding, 
because  she  is  not  a  warship. — The  Engin^rrt  Oct.  26,  1900. 


MARCONFS  LATEST  DEVELOPMENTS- 
SYNCHRONIZED  MESSAGES* 

At  the  annual  gathering  of  the  British  Association  for  the  Advance- 
ment of  Science,  in  1S99,  Prof.  Fleming  of  University  College,  London, 
addressed  the  gathering  upon  Wireless  Telegraphy,  and  incidentally 
mentioned  that  while  transmitting  messages  from  Boulogne  to  Dover 
they  were  read  at  Chelmsford,  some  iiS  miles  from  the  point  of  trans* 
mission.  This,  undoubtedly*  was  a  remarkable  performance,  but  it  also 
emphasized  very  forcibly  one  drawback  which  has  long  occupied  the 
unremitting  attention  of  Marconi.  That  is*  the  possibility  of  one  or  more 
stations  reading  a  message  intended  for  another.  Such  a  circumstance 
naturally  destroys  the  privacy  of  the  message,  and  although  it  is  not  a  ' 
very  significant  matter  in  the  ordinary  way»  yet  it  would  be  a  very  serious 


drawback,  in  case  of  war,  for  one  beHtgereiit  lo  be  able  lo  inter 
to  read  a  mei^sagc  thai  vras  being  trarismitted  l>etweei]  the 
other  b^Higcrent.  Marconi  quickly  realized  the  seriotas  nature 
disadvantage,  and  at  his  station  at  Poote^  in  Dorsetshire,  EnglaiK! 
has  been  endeavoring  for  a  long  time  past  to  sticcesshiUjf  sftichrt 
his  messages;  that  i§,  to  construct  a  traf^^mhter,  tlie  message  h^om.  ^ 
can  only  be  received  by  the  apparatus  which  has  been  tuned  to  rec^ 

He  has  successfully  solved  the  problem,  by  means  of  variably 
ductors  and  capacities,  by  the  use  of  which  certain  instruments  can 
receive  certain  messages.  By  his  latest  system,  Marconi  c^n  disp 
from  a  certain  point  any  number  of  messages,  and  each  message  wi^ 
received  only  by  that  receiver  that  has  been  synchronised  to  the  ti 
mitter,  so  that  jamming  of  words  and  confusion  of  messages  upiA 
various  receivers  are  obviated,  1 

Marconi  has  set  up  his  station  at  Poole  because  that  place  is  so  ref 
and  he  is  safe  from  intemiption,.  Twenty  odd  miles  away  across 
Solent  ts  another  station  at  the  southwestern  comer  of  the  Isle  of  Wi 
Between  these  two  points  messages  are  being  transmitted  throng] 
the  day,  almost  without  cessation,  and  this  is  how  several  important 
coveries  and  improvements  have  been  made  by  the  inventor,  A^ 
experimenting  with  his  synchronizing  system,  Marconi  had  several  op 
tunities  of  proving  the  capabihtics  of  his  device.  At  Portsmouth 
English  Admiralty  were  carrying  out  ejcperiments  with  wireless  tt 
raphy  in  connection  with  the  fleet,  and  naturally  several  of  these  t 
waves  crossed  Marconi's  line  of  transmission  between  Poole  and 
Isle  of  Wight,  the  effects  of  which  upon  his  instruments  the  invc 
regarded  with  the  utmost  satisfaction,  since  they  proved  that  he 
Anally  surmounted  the  most  perplexing  disadvantage  of  his  system. 

Marconi  has  also  made  some  other  important  discoveries.  Hd 
utilizes  cylindrical  tin  cans,  about  five  feet  in  height,  in  lieu  of  the  vB 
wires,  since  they  furnish  more  convenient  capacities  and  radiators, 
is  lengthening  the  distance  over  which  messages  may  be  transmitted. 
although  his  experiments  at  Poole  can  be  conducted  only  on  a  lisi 
scale,  yet  he  is  confident  that  when  he  works  upon  a  larger  station  I 
will  be  equally  successful,  and  there  is  no  doubt  but  that  many  impor 
developments  in  ether  telegraphy  will  be  divulged  in  the  near  future 

At  the  present  moment  Marconi  has  a  sufficiency  of  work  on  h; 
The  North  German  Lloyd  Steamship  Company  are  having  one  of 
systems  installed  at  Berkum  (Germany),  to  be  used  in  connectioifl 
their  fleet  of  vessels.     Apropos  of  this,  Marconi  has  been  carrytii| 
many   experiments  with  a  view  to  applying  the  system   practicallli 
shipping,  so  that  greater  safety  may  be  assured  to  vessels  at  sea.    T 
the    International    Company    of    France    are    having    the    coast    of 
country,   metaphorically   speaking,   lined   with   his  installations,  so 
communication   may  be  maintained  between  the  vessels  of  the  Fre 
navy  and  any  point  of  the  mainland,  which  would  play  an  important  ; 
in  case  of  a  war  between  England  and  France,  since  by  this  means 
latter  nation  could  manipulate  their  troops  according  to  the  tnforma' 
received  from  their  battleships,  and  thus  be  able  to  work  the  land 
sea  forces  hand   in   hand.    Then  six   stations  are  being  set   up   in 
Hawattan  Islands  and  will  soon  be  in  working  order     Many  vessel 
the  English  navy  are  also  having  the  system  insialled. — Sciettii£c  An 
$ept.  Bf  190a 


PROFESSIONAL   NOTES. 


687 


NAVAL  CONSTRUCTION  IN  FRANCE. 

The  constructions  to  be  carried  out  by  the  French  government  during 
IQOL  comprise  ill  vessels,  and  among  these  figure  the  baitlcship  lena, 
which  is  already  in  service^  and  is  only  down  on  the  programme  to 
account  for  a  balance  to  be  paid  next  year  Two  submarine  boats,  the 
Fran^ais  and  Algerien,  are  completed*  and  will  shortly  be  launched,  and 
three  squadron  and  six  coast-defense  torpedo-boats  will  also  soon  be 
finished,  so  that  they  cannot  properly  be  included  in  the  programme  for 

1901.  Excluding  these,  there  are  four  battleships,  fifteen  armored  cruis- 
ers, a  first-class  cruiser,  twenty- Jour  destroyers,  fifteen  submarine  boats, 
seven  squadron  torpedo-boats,  thirty-two  torpedo-boats,  and  the  unfor- 
tunate aviso-transport  above  mentioned.  Of  the  battleships,  the  Henri 
IV  and  the  Suffren,  which  have  been  built  at  Cherbourg  and  Brest 
respectively,  have  been  launched,  and  their  armaments  will  be  completed 
six  months  hence.  Two  other  battleships  will  be  put  on  the  stocks  as 
soon  as  the  grant  voted  by  the  Chamber  is  ratified  by  the  Senate.  One 
is  to  be  constructed  at  Brest  and  the  other  in  a  private  shipyard.  These 
will  be  another  addition  to  the  multifarious  types  already  existing  in  the 
French  navy,  and  were  proposed  by  the  Commission  of  the  Marine  and 
introduced  by  the  Minister,  who  >vas  strongly  supported  by  the  naval 
deputies.  The  Chamber  had  so  long  shown  an  uncompromising  antag- 
onism to  battleships,  that  the  approval  of  the  government  scheme  was  a 
victory  for  the  old  school  Each  of  the  battleships  will  have  a  displace- 
ment of  14,865  tons,  and  the  engines  will  develop  J4,475  horse-power 
The  maximum  speed  is  to  be  18  knots,  and  steaming  at  10  knots  the 
ships  will  have  a  range  of  action  of  8930  miles.  The  armament  wtH  be 
composed  of  four  heavy  guns,  eighteen  guns  of  medium  caliber,  and 
twcnty-eight  small  guns,  as  well  as  five  torpedo-tubes.  Of  the  fifteen 
armored  cruisers,  fourteen  are  on  the  stocks,  and  the  Jeanne  d'Arc,  of 
1 1.270  tons,  will  be  entirely  completed  next  year.  The  MontcaJm,  now 
building  al  La  Seyne,  will  also  be  finished  in  1901.  This  vessel  has  a 
displacement  of  9517  tons — the  same  as  the  Gueydon  and  Dupetit- 
Thouars,  which  will  be  launched  in  190^.  Five  other  armored  cruisers, 
the  Marseillaise,  Gloire,  Conde,  Amiral  Aube,  and  Sully,  have  each  a 
displacement   of   10.014  tons.     The  two   first   named   will   be   finished  in 

1902,  and  the  others  in  the  following  year,  Tho  Desaix,  Dupleix  and 
KIcher,  each  of  7700  tons,  are  built  partly  of  wood,  and  arc  intended  for 
service  in  the  tropics.  All  three  will  be  launched  in  1902.  The  Leon 
Gambetta  and  Jules  Ferry  are  new  types  of  armored  cruisers,  with  a  dis- 
placement of  13*550  tons  and  with  engines  of  27,500  horse*power,  and  are 
e^cpected  to  attain  a  speed  of  22  knots.  These  vessels  were  put  on  the 
stocks  this  year.  Two  others  of  the  same  type  will  start  building  at 
Toulon  next  year.  The  Junen-de*la-Graviere  is  a  protected  cruiser  of  a 
type  which  has  been  abandoned. 

The  government  has  given  up  the  construction  of  small  torpedo-boats, 
hut  ss  turning  its  attention  to  boats  of  a  larger  tonnage,  as  well  as 
destroyers,  which  form  an  important  factor  of  the  new  programme. 
Fourteen  destroyers  are  on  the  stocks,  and  ten  others  will  be  started 
upon  next  year.  So  far  all  the  destroyers  have  been  built  in  private 
yards,  but  Rochefort  is  beginning  to  give  a  great  deal  of  attention  to 
them,  and  orders  for  ten  destroyers  have  recently  been  placed  at  the 
government  shipyard.  Three  of  these  will  be  completed  next  year,  and 
45 


the  remainder  m  1902.  Rochefort  is  to  receive  orders  for  two  ti' 
destroyers.  Two  others  have  been  put  on  the  stocks  at  Havre  this  ye 
and  fourteen  are  to  be  ordered  from  private  shipbuilders.  The  destroys 
are  taking  the  place  of  the  squadron  torpedo-boats,  which  are  found 
lack  sufhcient  sea-going  qualities,  and  it  is  not  likely  that  any  more  1 
be  built  after  the  seven  now  under  construction  at  Havre  and  Bordei 
have  been  delivered.  Three  others  mentioned  in  the  programme  i 
already  completed.  Of  the  thirty-eight  first -class  torpedo-boat  s>  two  s 
building  at  Cherbourg,  two  at  Toulon,  and  two  at  Saigon.  Private  yaj 
have  already  delivered  eleven  boats,  including  a  turbine  boat,  the  Lib 
lule,  and  have  ten  under  construction,  while  eleven  others  will  be  pat 
the  stocks  next  year.  In  submarine  boats  the  French  navy  is  not  !iki 
to  bcHe  its  traditions  with  respect  to  multiplicity  of  types,  for  in  its  1m 
to  get  a  submarine  fieet  the  government  orders  vessels  of  any  type  whi 
seems  to  give  fairly  satisfactory  results.  The  process  of  weeding  * 
doubtless  take  place  later  on,  w^hen  experience  has  show^n  what  i 
exactly  the  limitations  of  the  new  boat,  and  under  what  conditions  it  c 
reasonably  be  expected  to  be  of  service.  Seventeen  submarine  boi 
are  provided  for  in  the  programme,  and  eight  others  will  probably 
ordered  tiext  year,  these  being  all  constructed  in  the  government  sh 
yards*  All  these  vessels  are  more  or  h^s  experimental  and  French  na 
critics  are  by  no  means  satisfied  yet  as  to  their  efficiency, — Th€  En 
Oct  19,  1900. 


ARMOR'PLATE  TRIALS, 

It  is  perhaps  scarcely  necessary  to  state  that  it  has  always       _ 

difficult  matter,  even  under  old  conditions,  to  meet  the  high  standi 
armor-plate  requirements  of  the  British  Admiralty^  but  sitice  the  adve 
of  Krupp  armor  the  task  of  meeting  requirements  has  been  render 
still  more  severe.  To  enable  them  successfully  to  overcome  these  dil 
culties.  Sir  W.  G,  Armstrong,  Whitworth  &  Co.,  have  from  time  to  tii 
carried  out  various  experiments  on  lines  laid  down  by  themselves  wi 
the  object  of  producing  armor-plates  of  the  highest  quality*  Harly  1 
in  the  year  they  were  in  a  position  to  submit  to  the  Admiralty  two  6-in 
plates,  produced  at  their  Manchester  w*orks  by  a  special  process  of  thi 
own.  On  July  3  these  plates  were  placed  under  official  preliminary  trii 
at  the  government  testing  station  on  Whale  Island,  Portsmouth.  The 
plates  were  of  the  normal  size  for  trial  purposes,  vii.,  8  feet  by  6  feet  a: 
6  inches  thick,  and  were  installed  in  the  frames  provided  in  the  proof  ce 
Resistance  and  Thundered.  The  trials  were  conducted  under  the  supe 
intendence  of  Captain  W*  H.  May,  of  the  Excellent,  and  Lieutenant  S. 
Drury-Lowe,  R.  N.,  whilst  the  Admiralty  was  represented  by  Lieutena 
G.  P.  Hope,  for  the  Director  of  Naval  Ordnance,  and  Mr.  W.  E.  Smi 
for  the  Constructors'  Department.  Mr,  Saxton  Noble  (Director)  m 
also  present  on  behalf  of  Elswick,  and  Mr.  J.  M.  Glcdhill  for  the  Ope 
shaw  works.  Five  shots  were  fired  at  each  plate  with  Holtzcr  arro*: 
piercing  shell  at  the  velocities  laid  down  for  this  thickness  of  plate 
cemented  steel.  Both  plates  defeated  ali  the  projectiles,  and  were 
nounced  as  satisfying  in  every  respect  the  service  requirements. 

The   table   given   is    copied    Trom   the    official   report   of    he   tria 
The  Engimer,  Oct.  |*  1900. 
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FEOFESSIOHAL   NOTES. 


THE  COMPARATIVE  EFFICIENCY  OF   THE    KRUPF 
ARMSTRONG  AND  SCHNEIDER-CANET  GUNa« 

In  determining  the  relative  efficiency  of  modern  guns  there  are  roitij 
elements  to  be  taken  into  consideration,  particularly  ni  the  case  ol 
weapons  which  are  intended  ior  naval  service,  where  velocities  are 
usually  much  higher  than  those  common  in  weapons  for  field  service 
A  compan&an  of  relative  efficiency  must  take  note  of  all  ballistic  fcaitn'cs. 
As  a  matter  of  fact,  the  methods  of  designation  nsed  arc  apt  lo  be  mis- 
leading,  for  the  reason  that  they  make  too  much  of  certain  elements  o\ 
efficiency^  and  too  httlc  of  others.  Thus,  we  find  that^  popularly  speak- 
ing, it  has  become  the  fashion  lo  quote  the  muzzle  velocity  of  a  gun  in 
preference  to  any  other  of  its  ballistic  capibilities.  If  the  public  hears 
that  a  gun  of  a  certain  caliber  is  capable  of  a  muzzle  velocity  of  jooo  feet 
per  second,  as  against  velocities  of  2600  or  a8oo  feet  per  second  in  other 
guns  of  the  same  caliber,  it  is  apt  to  consider  that  the  high- velocity 
weapon  is  incontcstably  the  most  effective.  This  superioritj%  however, 
by  no  means  follows;  for  the  mere  statement  of  the  muzile  velocity,  un- 
accompanied by  any  statement  of  the  weight  of  the  shell  to  which  such 
velocity  is  imparled,  conveys  no  information  as  to  the  actual  hitting 
pitwtT  of  the  ^un.  Then  again  the  relative  efficiency  may  further  be 
nvoditled  f^y  a  statement  of  the  weight  of  the  gun  itself,  for  it  is  evident 
again  that  if  two  guns,  one  of  which  is  considerably  lighter  than  the 
other,  show  the  same  muzzle  energy,  the  lighter  gun  is  ton  for  ton  a 
much  more  effective  weapon,  A  further  modification  is  introduced  when 
the  question  of  the  '*  remaining  velocity  and  energy  *'  is  introduced;  for 
although  a  light  projectile,  issuing  from  the  muzzle  of  a  gun  at  an 
extremely  high  velocity,  may  have  the  same  muzzle  energy  as  a  heavier 
projectile  with  a  lower  muzzle  velocity,  the  lighter  projectile  will  lose  its 
velocity  far  more  rapidly  as  the  range  h  covered,  and  what  is  known  as 
the  *'  remaining  velocity  and  energy  **  of  the  heavier  shell  will  be  rela- 
tively greater,  the  greater  the  distance  that  is  covered.  It  is  mainly  for 
this  reason  that  many  of  our  naval  officers  regret  to  see  the  13-inch  guns 
displaced  by  the  12-inch,  the  hitting  power  of  the  ij-inch  shell  at  long 
ranges  being  considerably  greater  than  that  of  the  lighter  l  J*inch  shell. 

In  determining  upon  the  armament  of  their  navy,  the  Germans  hav€ 
evidently  been  governed  by  this  consideration;  for  it  is  a  fact  that  the 
Krupp  guns,  with  which  their  ships  are  armed,  fire  projectiles  which  are 
considerably  heavier  for  any  given  size  of  gun  than  those  used  in  any 
other  navy.  Although  the  muzzle  velodlies  given  in  the  ballistic  tables 
of  these  guns  are  not  so  high  as  those  of  other  nations,  the  muzzle 
energies  are  greater  and  the  '^  remaining  energies  "  arc  in  some  cases 
enormously  so.  Just  how  great  is  this  difference  is  shown  in  an  article 
which  we  publish  in  the  current  issue  of  the  Suppttn^'nt,  which  contains 
a  series  of  graphical  comparisons  of  the  relative  ballistic  energies  of  the 
Krupp  guns  and  those  of  the  great  firms  of  Armstrong  and  Schtieider- 
Canet. 

Thus,  in  comparing  the  velocities  and  energies  of  the  Krupp  g^*mch 
gun  with  the  Armstrong  weapon  of  the  same  caliber,  wc  find  that 
although  the  muzzle  velocity  of  the  Armstrong  projectile  ts  762  meters 
per  second,  as  against  729  meters  per  second  for  the  Krupp  gun,  at  ijsc 
meters  from  the  muzzle  the  velocities  are  equal,  and  at  5000  meters  the 
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Krupp  has  a  remaining  %'elocity  of  491  meters,  as  against  a  remaining 
velocity  for  the  Armstrong  shell  of  only  448  meters  per  second.  The 
loss  of  velocity  is  due  to  the  fact  that  the  Armstrong  projectile,  weighing 
only  159-7  kilogrammes*  as  against  ai8  kilogrammes  lor  the  Krupp  pro- 
jectile, is  more  influenced  by  the  resistance  of  the  air,  and  therefore  loses 
its  velocity  more  quickly.  Although  the  velocity  of  the  Armstrong 
vvcapon  is  33  meters  greater  than  that  of  the  Kmpp  gun,  its  muzzle 
energy  is  lOgS  meter-tons  smaller,  and  at  a  range  of  5000  meters  its 
energy  is  still  1012  meter-tons  less.  Judging  the  two  guns  on  the  basis 
of  the  amount  of  energy  developed  per  kilogramme  of  weight  of  gun, 
we  find  that  at  the  muzzle  it  is  for  the  Armstrong  176,8  meter-kilo- 
^ammes  per  kilogramme  of  weight  of  gim,  and  that  in  the  Krupp 
weapon  it  is  ^14*4  meter- kilogrammes  per  kilogramme  of  the  weight  of 
the  gun. 

Comparing  the  guns  on  the  basis  of  their  armor-piercing  ahility,  it  is 
shown  that  while  the  Krupp  9|/^-inch  rapid-fire  gun  can  perforate  30 
centimeters  of  Harvey ized  armor  up  to  3100  meters  range,  an  Armstrong 
gun  of  the  same  caliber,  in  spite  of  its  greater  velocity^  can  do  this  only 
up  to  1250  meters*  Harvey  ized  armor  25  centimeters  thick  is  perfo- 
rated by  the  Krupp  gun  up  to  4500  meters,  by  the  Armstrong  gun  only 
ijp  to  2400  meters,  while  the  Schneider-Canet  gj^-inch  gun  cannot  per- 
forate that  thickness  at  a  range  of  over  20QO  meters. 

Although  a  strong  case  is  made  out  for  the  superiority  of  the  Krupp 
guns  along  the  lines  referred  to,  there  is  one  drawback  to  the  use  of  the 
heavier  projectiles  which  must  not  be  lost  sight  of.  We  refer  to  the 
fact  that  the  greater  weight  of  the  shell  will  reduce  the  total  number  of 
rounds  thai  can  be  carried  for  each  gun;  a  consideration  which  is  of 
importance  where  every  ton  of  the  displacement  of  a  ship  is  valuable 
when  it  comes  to  the  question  of  distribution  among  the  contending 
claims  of  armor,  engines,  stores  and  ammunition*  Furthermore,  the  in- 
creased weight  must  tell  somewhat  against  the  rapidity  of  handling;  and 
if  the  ammunition  is  to  be  handled  at  the  same  speed,  it  becomes  neceS' 
sary  to  install  heavier  machinery  for  operating  the  hoists, — ScmUi^e 
Awifrican,  Dec.  r,  1900. 


THE  NEW  12-INCH  NAVAL  GUN, 

The  new  40-caliber,  r2'inch  gun,  the  first  lot  of  which  will  be  mounted 
on  the  new  monitors  and  on  the  Maine  class  of  battleships,  and  which 
will  henceforth  be  the  standard  weapon  of  this  caliber  for  our  navy,  has 
beeti  completed  and  tested  at  the  Naval  Proving  Grounds,  Indian  Head; 
about  twenty  rounds  having  thus  far  been  fired. 

With  a  charge  of  360  pounds  of  smokeless  powder,  and  a  projectile 
weighing  850  pounds,  a  muizle  velocity  of  2854  fool- seconds  was  obtained 
with  a  corresponding  muzzle  energy  of  47.994  foot-tons,  the  chamber 
pressure  being  t6^  tons  per  square  inch,  or  a  half  ton  less  than  the 
designed  working  pressure  of  J7  tons.  We  are  informed  that  the  gun, 
its  mechanism  and  mount  ftinctioned  admirably  in  every  respect-  The 
Bureau  of  Ordnance  is  to  he  congratulated  tn  having  achieved  such 
admirable  results. 

The  fact  that  this  gun  shows  54  foot-seconds  greater  velocity  than  it 
was  designed  for,  with  half  a  ton  to  the  square  inch  less  pressure  in  the 
powder  chamber,  speaks  volumes  for  the   excellence   of  the   mulUper- 
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forated,  all-guncotton  smokeless  powder  which  has  been  adopted  by  the 
navy;  for  unlike  the  high  nitroglycerine  powders,  such  as  cordite,  which 
are  used  by  some  other  nations,  our  new  navy  powder  achieves  thes« 
splendid  results  without  any  perceptible  deterioration  of  the  inner  surface 
of  the  gun. 

It  is  interesting  to  compare  the  new  weapon  with  the  12-inch  35-calibei 
guns  now  in  service.  The  new  gun  weighs  53.7  tons  and  has  a  muzzle 
energy  of  893  foot-tons  per  ton  of  gun.  The  present  12-inch  gun,  which 
weighs  45.2  tons,  has  a  muzzle  velocity  with  smokeless  powder  of  230c 
foot-seconds,  and  the  corresponding  muzzle  energy  of  31,170  foot-ton* 
amounts  to  only  689  foot-tons  per  ton  weight  of  the  gun.  From  the 
above  comparison  it  will  be  seen  that  the  muzzle  energy  of  the  new  12- 
inch  gun  exceeds  that  of  the  old  by  53  per  cent. 

COMPABI8ON    OF    12-INCH,    40-CALIBER   NA.VAL    GUNS. 


United  States,  Naval. 

German,  Krupp 

British,  Vickers 

British,  Armstrong . . 

British,  Naval 

French,  Naval 


S 

a 


58. 7 
48.9 
50.3 
50.8 
50.0 
45.9 


850 
981 
850 
850 
850 
644 


-5 

N   IS 


2,854 
2,592 
2,600 
2,580 
2,481 
2,625 


47,994 
45,662 
89,843 
39,283 
86,290 
80,750 


893 
984 
792 
772 
726 
670 


12-INCH    GUNS 

OF    35   AND    50-CALIBBB. 

♦United  States  Naval,  35-callber  . . 

45.2 

850 

2,300 

81,170 

689 

Krupp,  50-callber 

62.4 

981 

2,958 

58,305 

934 

Krupp,  50-callber 

62  4 

771 

3,380 

58,205 

934 

*  Old  pattern  as  used  on  Iowa. 

If  the  energy  developed  by  one  round  of  the  new  gun  could  be  applie< 
as  a  constant  upward  thrust  beneath  a  12,000-ton  battleship,  it  would  b< 
sufficient  to  raise  it  4  feet  from  the  ground. 

The  excellence  of  this  weapon  is  shown  by  a  comparison  with  othei 
40-caliber,  12-inch  guns,  which  are  being  constructed  by  the  leading  gun 
makers  of  the  world.  At  the  bottom  of  the  list  is  the  French  gun,  which 
in  spite  of  its  high  velocity,  shows  a  muzzle  energy  of  only  30,750  foot-tons 
the  relatively  small  energy  being  due  to  the  very  light  shell,  which  weigh: 
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only  644  pounds.  The  inferiority  of  this  gun  is  greater  than  appears  on 
the  surface  figures:  for  the  lightness  of  the  shell  will  cause  the  velocity  of 
the  projectile  to  fall  away  far  more  rapidly  than  that  of  the  heavier  pro- 
jectiles. We  should  note  in  this  connection  that  although  the  muzzle 
velocity  of  the  Krupp  40-caIiber  gun  is  lower  than  that  of  the  new  United 
States  gun,  because  of  the  greater  weight  of  its  shell,  it  will  approach 
it  in  respect  of  its  remaining  energies  at  the  longer  ranges.  Judged  by 
the  muzzle  velocity  and  muzzle  energy,  the  new  United  Slates  weapon 
stands  easily  first;  htit  judged  by  the  standard  of  energy  per  ton  weight 
of  the  gun,  it  witl  be  seen  that  the  Krupp  weapon  has  a  considerable 
lead.  It  would  be  interesting,  in  this  connection,  to  note  how  Krupp 
obtains  these  results  with  a  gun  so  comparatively  light  in  weight.  It  is 
possible  that  this  gun  is  constructed  of  nickel-steeU  and  that  an  abnor- 
mally high  chamber  pressure  is  allowed* 

Following  the  table  of  the  40-catiber  guns  are  placed  three  guns  of 
J5  and  50  calibers,  the  first  being  the  type  of  la-inch  gun  at  present  in 
use  in  our  navy,  and  the  so-caliber  guns  being  two  of  the  1899  Krupp 
models,  which  the  company  state  have  actually  been  manufactured  and 
tested  with  the  results  herewith  shown.  The  enormous  energy  of  58*205 
foot -tons  ts  obtained  in  the  first  of  these  two  weapons  with  a  gSr-pound 
projectile  having  a  muzzle  velocity  of  2953  fool-seconds,  and  in  the  second 
by  a  771 -pound  projectile  driven  at  3330  foot- seconds  velocity,  the  energy 
of  934  foot-tons  per  ton  weight  of  gun  being,  as  far  as  we  know,  the 
greatest  efficiency  yet  obtained  with  any  gun,  experimental  or  otherwise. 
As  this  gun  is  over  50  feet  long,  however,  it  is  altogether  too  unwieldly 
for  service  on  shipboard,  at  least  according  to  the  present  accepted  ideas 
on  the  subject* — ScienliAc  American,  Dec.  15,  1900* 


INTERESTING  EXPERIMENTS  WITH   TORPEDOES. 

Some  elaborate  experiments  to  test  the  explosive  force  of  torpedoes 
have  recently  been  carried  out  on  an  uninhabited  island  in  the  Trans 
Sound,  an  inlet  of  the  Gulf  of  Finland,  The  ofBcials  in  charge  of  the 
trials  erected  a  galvanized  hut.  In  this  they  placed  a  torpedo-tube 
charged  with  a  Whitehead  torpedo,  the  nose  of  which  projected  from  the 
tiibe»  as  it  would  if  placed  on  board  ship  in  time  of  war.  The  idea  of 
this  particular  test  was  to  ascertain  what  would  occur  if  a  shot  was  to 
penetrate  the  torpedo-tube  on  board  a  battleship  while  charged  with  a 
torpedo.  With  a  view  also  of  obtaining  some  idea  of  what  effect  such 
an  explosion  would  have  on  the  members  of  the  crew,  a  number  of  sheep 
ivas  permitted  to  graze  in  the  vicinity  of  the  hut.  The  air  in  the  air 
chamber  of  the  tube  was  compressed  to  eighty  atmospheres.  The  shot. 
fired  from  a  safe  distance,  penetrated  the  wall  of  the  hut  and  entered  the 
air  chamber  of  the  tube.  No  explosion  resulted,  but  the  imprisoned  air 
rushed  through  the  hole  caused  by  the  bullet  with  a  terrific  noise,  but 
no  damage  was  caused.  The  next  experiment  was  to  explode  187  pounds 
of  guncotton  inside  the  hut  near  the  head  of  the  torpedo  protruding 
from  the  tube.  The  explosion  was  effected  by  means  ol  a  twenty  minutes* 
time-fuse,  so  that  the  officials  might  have  sufficient  opportunity  to  get 
away  from  the  spot.  Some  of  the  officers  took  up  positions  upon  a  small 
neighboring  island.  The  sheep,  as  before,  were  grazing  around  the  hut. 
The  guncotton  exploded  with  a  terrific  report,  and  no  doubt  also  fired  the 


charge  within  the  torpedo,  mucc  the  tube,  shed  and  the  sheep  ne 
blown  to  pieces. 

Strange  to  say,  a  sheep  seventy-five  yards  from  the  hwt  was  abs- 
uninjuredp  thus  proving  that  t)te  force  of  the  explosion  was 
officers  who  watched  the  operations  from  the  neighboring:  island  tT, 
ienccd  a  severe  concussion  of  air.  The  officials  now  procured  a  pom 
which  they  had  covered  upon  the  bottom  surface  with  four  thickness* 
armor-pJate.  This  was  placed  tn  shallow  water  and  a  torpedo  wisj 
from  a  tube  so  as  to  strike  the  protected  bottom  of  the  pontoon 
result  of  the  impact  was  that  the  pontoon  was  blowa  into  the  j 
ScimUi^  AmerkoHf  Oct.  27,  190a 


GATHMANN  AERIAL  TORPEDO  GUN, 

An  American  contemporary  has  given  us  some  striking  figure 
results  obtained  by  the  big  Gathmann  aerial  torpedo  gun  constructed 
Bethlehem,  which  is  shortly  to  be  tested  by  the  Board  of  Ordnance* 
which  General  Miles  is  president.  This  weapon  is  tS  inches  in  calib 
and  is  44  feet  in  length,  yet  it  weighs  only  59  tons*  The  exterior  dim< 
sions  so  closely  resemble  those  of  the  12-mch  gun  that  it  can  be  mouul 
on  the  12-inch  gun-carnage.  The  weight  of  the  torpedo  shell  is  li 
lbs.,  and  it  carries  625  lbs.  of  wet  guncotton.  The^  muzzle  velocity 
about  2200  feet  per  second  when  fired  with  Gathmann^s  smokeless  powd 
Eng^ravings  accompany  the  statements,  showings  firsu  an  arfnor*plj 
after  being  struck  by  three  I2'inch  projectiles,  by  which  it  appears  tl 
the  plate  is  practically  uninjured:  and,  secondh\  the  debris  of  the  enti 
structure  plate  and  backing  after  the  impact  of  a  single  Gathmann  shi 
Mr.  Gathmann  has  been  the  best  part  of  twelve  years  developmg  d 
gun,  and  the  writer  remarks  that  if  the  piece  "  will  do  half  what  its  ^ 
cates  claim  for  it,  the  ingenuity  of  man  will  be  severely  taxed  to  tfl 
some  system  of  defense  that  will  successfully  resist  it.** 

We  agree  with  the  writer  in  this  conclusion,  but  we  think  that  the  **E 
should  be  written  very  large  indeed.  Some  months  ago  we  spoke  of 
large-caliber  gun  being  constructed  at  Bethlehem  under  the  direction 
Lieut  Meigs,  which,  carrying  a  large  explosive  at  a  moderate  velodi 
might*  we  thought,  for  many  purposes  be  a  most  valuable  gun,  but  ^ 
never  committed  ourselves  to  such  statements  and  figures  as  those  gii^ 
above.  Without  going  into  actual  calculation  here,  it  will  be  appare 
that  the  above  are  beset  with  difficulties.  To  begin  with  the  gun,  it 
of  the  same  external  dimensions  as  the  12-inch  piece,  which  Is  only  tw 
thirds  of  its  caliber.  This  implies  a  very  light  thin  breech,  for  doubtic 
the  breech  only  is  contemplated,  and  we  certainly  do  not  want  to  iucrea 
the  dilficuHies  presented  to  us.  It  would  be  supposed  that  this  must 
a  low  velocity  gun.  yet  z2oo  foot-seconds  cannot  even  now  be  called 
low  velocity.  Then  the  torpedo  shell  weighs  1800  lbs.,  as  against  ti 
2000  lbs.  of  the  17-inch  100-ton  gun.  The  cubes  of  f8  and  17  are  neai 
in  the  proportion  of  8  to  7,  so  that  this  means  that  the  torpedo  18-ioi 
shell  is  very  much  slighter,  taking  the  weight  into  account — almost 
quarter  less — solid  and  strong,  even  supposing  it  to  be  of  somewh 
similar  form.  Seeing  that  it  contains  620  lbs.  of  wet  guncotton,  howevc 
it  must  be  a  projectile  of  very  great  length,  and  consequently  its  st) 
tural  strength  must  be  slight  indeed,  and  for  the  attack  of  armor  ; 
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tically  useless.  Wet  guncolton  is  here  spoken  of  as  if  it  almost  was  a 
new  sub*itance.  yet  about  ten  years  ago  we  reviewed  results  obtained 
by  German  artillery  agamst  land  works  with  wet  guncotton  shells,  ihis 
substance  being  at  that  time  preferred  by  Germans  to  melinite  and  other 
high  explosives.  The  eflfcct  of  these  shells  was  then  found  to  be  very 
great  indeed.  But  mark  what  follows.  General  Brialemont  then  con* 
eluded — and  we  had  the  opportunity  of  hearing  it  from  his  own  lips — 
that  armored  defenses  were  calted  for  to  defeat  these  destructive  shells* 
The  fact  is  that  up  to  the  present  time  explosives  have  only  destroyed 
armor  when  carried  well  into  it  by  a  shell  with  some  penetrating  power. 
We  admit  that  we  do  not  know  of  so  large  a  charge  as  620  lbs,  being 
employed,  but  that  armor  can  be  successfully  attacked  by  a  very  weak 
shell  containing  even  such  a  charge  has  to  be  shown.  Present  evidence 
is  against  it.  Observe  that  the  projectile  never  strikes  direct  on  service^ 
and  the  oblique  breaking  of  such  a  projectile  is  a  very  much  enfeebled 
affair.  W^e  will,  however*  go  further;  we  have  yet  to  be  shown  that  the 
projectile  will  shoot*  Without  fully  working  it  out,  we  can  sec  that  it 
has  much  against  it,  and  is  likely  to  fail  just  where  all  these  mammoth 
explosive  torpedo  shelis  have  hitherto  failed — that  is  to  fail  in  hitting  the 
mark*  The  Vesuvius  had  nothing  to  prevent  her  proving  the  powers  of 
her  torpedo  shells  at  Cuba,  yet  the  official  Spanish  report  was  that  the 
effect  would  have  been  terrible  had  the  shell  fallen  '*  near  a  fort."  A 
fort  is  a  big  enough  object,  and  yet  all  efforts  failed  to  lodge  a  shell 
even  *'  near  **  one*  It  is  never  wise  to  ridicule  the  possibility  of  a  design 
being  good  because  inflated  accounts  are  given  of  it.  In  this  instance  we 
think  the  accounts  decidedly  inflated*  but  what  we  think  may  be  important 
as  a  solid  residuum  is  what  we  wrote  in  the  spring,  namely,  that  under 
many  conditions  in  warfare  it  may  answer  well  to  sacrifice  high  velocity 
for  the  sake  of  a  shell  carrying  a  large  explosive  charge  for  the  attack  of 
weaker  structures.  We  have  no  evidence  to  indicate  success  in  the 
attack  of  heavy  armor*  If  this  i8-inck  gun  is  treated  soberly  it  may,  we 
think,  have  a  future .^TAr  Engineer^  Aug.  24,  tgoo. 


THE  NEW  FIRST  CLASS  AUSTRIAN  COAST- 
DEFENSE  BATTLESHIP  HABSBURG, 

The  new  Austrian  battleship  which  is  now  in  the  course  of  construction 
at  the  wharves  of  the  Stabilimento  Tecnico  Triestino,  and  which  is  to 
bear  the  name  Habsburg*  is  the  first  of  a  series  of  ships  authorized  by 
the  Austro-Hungarian  government.  The  Habsburg  is  a  coast-defense 
vessel  of  8340  tons  displacement,  354  feet  in  length  and  65  feet  9  inches  in 
beam*  She  will  draw  23  feet,  will  have  engines  of  11,000  indicated  horse- 
power, which  will  drive  her  at  a  speed  of  18  knots.  The  armor  will  con- 
sist of  a  belt  of  chrome-nickel  steel  8,6  inches  thick,  extending  four- 
fifths  of  the  ship's  length.  The  gun  positions  are  protected  by  8.2  inches 
of  armor  plating-  The  deck  plating  is  composed  of  2?^- inch  steel.  The 
armament  will  he  composed  of  three  9.4-inch  rapid-^re  guns,  mounted  in 
turrets,  two  forward  and  one  aft:  twelve  5.9*inch  rapid-firing  guns, 
mounted  in  two  superposed  rows  so  that  four  guns  can  be  directed  aft, 
four  forward  and  six  to  each  side;  and  twenty-four  smaller  guns  of  various 
sites. — ScmUi^c  American  Snpfkmeni,  Nov*  10,  1900. 


DUTCH  TORPEDO-BOAT  HYDRA. 

The  Hydra  is  one  of  two  similar  boats,  the  other  being  the  Scylli. 
They  are  intended  to  strengthen  the  naval  power  o(  the  Dutch  authoritiies 
in  their  East  Indian  colonies.  Tlie  boats  are  130  feet  long,  13  feet  6 
inches  beam,  and  have  a  displacement  of  about  90  tons.  The  contract 
speed  is  23  knots.  The  machinery  consists  of  a  set  of  triple-expansion 
engines  designed  to  indicate  1200  horse-power.  The  special  feature  of 
these  engines,  and  in  which  they  differ  from  those  of  other  torpedo-boats. 
JB  the  system  of  forced  lubrication  which  has  been  adopted,  the  working 
parts  of  the  engine  being  completely  enclosed.  This  plan  has  been  intro- 
duced with  great  success  in  many  types  of  land  engines,  and  is  becoming 
a  feature  of  modern  high-speed  engines  in  small  sizes.  The  great  ad- 
vantage of  forced  lubrication  is  that  all  anxiety  on  the  part  of  the  engi- 
neering ftaff  is  set  at  rest  as  regards  this  the  roost  important  point  in 
the  proper  working  of  such  fast-running  machinery.  The  auxiliaries 
include  a  centrifugal  circulating  pump  with  its  engine  for  supplying  the 
condenser  with  water,  an  evaporator  and  distilling  plant  in  duplicate; 
steam  steering  engine  and  air  compressor;  dynamo  for  electric  lighting; 
an  overhead  fan  and  fan  engine  in  the  stokehold  between  the  two  boilers 
for  forced  draft;  also  a  Worthington  pumping  engine  in  the  stokehold 
for  feeding  the  boilers  when  the  main  engines  are  not  working.  The 
bunkers  hold  about  18  tons  of  coal.  The  armament  consists  of  three 
rS-inch  swivel  torpedo-tubes  and  two  6-potinder  quick-firing  guns. 

The  official  trial  of  the  Hydra  took  place  on  May  25.  A  mean  speed 
of  24.37  knots  was  made  for  the  three  hours  with  160  lbs,  of  steam,  and 
a  trifle  over  400  revolutions  per  minute,  the  load  carried  being  17^  tons. 

The  official  trial  of  the  Scylla  took  place  on  June  ^,  with  practic 
the  same  results.^AfariW  Enginefring,  Oct*^  J  goo. 


H,  M.  S.  ESSEX. 


ica^ 


lUIUl' 


The  four  armored  cruisers  of  the  Essex  class-*£s$ex,  Kent,  Bedford 
and  Monmouth— although  a  good  deal  heavier  than  the  Bayan  and  Prim 
Hcinrich,  with  which  we  have  recently  dealt,  are,  for  reasons  Mated  in  a 
recent  number  of  The  Engineer,  to  be  regarded  as  of  the  same  class. 

The  principal   particulars  of  the  type   are  as   follows:   Displacement, 
9800  tons;  length,  440  feet;  beam,   66  feet;   draught,   mean,   2414  feet 
Armament:  fourteen  6-inch,  45  caliber;  ten  rs-pounders;  three  3-poua 
ers;  and  an  indefinite  number  of  MaximSp  probably  eight;  torpedo-tutl 
two  18-inch  submerged. 

In  the  arrangement  of  her  guns  the  Essex  closely  resembles  the 
Renown,  and  bears  much  the  same  ratio  to  the  big  armored  cruisers  of 
the  Drake  and  Cressy  classes  that  the  Renown  bears  to  the  Majestic 
class,  the  only  striking  difference  is  that  the  Essex  has  the  high  forecajstle 
common  to  all  our  cruisers  now-a-days,  and  that  the  12-pounder  battcnf 
amidships  is  open  as  in  the  Duncan.  As  for  these  differences,  the  high 
forecastle  is  absolutely  indispensable  to  a  swift  cruiser.  Earlier  cruisers, 
like  the  Blake  and  Edgar  classes,  suffer  a  good  deal  in  bad  weather  from 
the  sea  they  take  in  forward;  the  effect  of  which  is  noticeable  in  two 
vessels  of  the  class^ — Crescent  and  Royal  Arthur,  w^hich  had  their  fa 
castles  built  up  to  improve  their  steaming  qualities  in  bad  weather. 
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The  more  or  less  open  upper  decks  is,  we  believe,  the  result  of  a 
report  sent  in  by  Captain  H.  J.  May,  R.  N.,  who  pointed  out  that  the 
high  bulwarks  in  the  Majestic*  and  later  types  up  to  the  Duncan*  would 
simply  burst  shells  in  the  worst  possible  place,  i.  e.,  just  in  front  of  men 
at  the  guns.  We  referred  to  this  important  question  in  our  '*  Dockyard 
Notes  *'  some  months  ago*  The  compromise  in  the  Essex  design  falls 
a  good  deal  short  of  Captain  May*s  ideal — which  was  to  have  the  12- 
pounders  absolutely  unencumbered  by  boats,  davits^  stanchions,  or  any- 
thing else— still  it  is  a  vast  improvement  upon  the  older  idea  of  high 
bulwarks.  Not,  however^  that  the  high  bulwarks  must  be  dismissed  as  a 
mere  ihoughtless  excrescence,  for  they  serve  at  least  two  distinct  uses. 
[n  the  first  place,  many  men  are  put  to  sleep  on  this  deck  in  ships  thus 
fitted — in  the  Essex  this  would  not  be  possible  owing  to  the  low  sides; 
in  the  second  place,  there  is  a  theory,  now  pretty  well  established  and 
proved^  that  men  sMoot  better  when  they  have  the  sense  of  protection — 
fallacious  though  this  protection  be — that  these  high  bulwarks  afford. 

To  resume  the  description  of  the  Essex.  The  6'inch  guns  are  thus 
disposed:  Two  in  a  turret  forward,  two  in  a  turret  aft,  six  on  the  main 
deck  amidships,  and  four  on  the  upper  deck  above  the  forward  and  after 
main-deck  guns.     All  these  pieces  are  in  armored  casemates. 

Six  12-pounders  are  on  the  upper  deck  amidships,  two  under  the  fore- 
castle forward,  two  on  the  main  deck  right  aft. 

This  is  the  armament  of  the  Essex  in  the  original  design*  The  usual 
rumors  about  a  change  in  her  armament  arc  now  given  currency,  chiefly 
connected  with  the  7^ -inch  quick-firer,  which  rumor  has  mounted  in 
most  of  onr  new  ships.  Much  mystery  attaches  to  this  gun,  which  was 
first  spoken  of  in  connection  with  the  four  last  cruisers  of  the  Diadem 
class.  It  is  worthy  of  note^  too,  that  the  four  upper-deck  casemates  in 
these  ships  are  very  large,  and  apparently  designed  to  take  such  a  gun. 
Possibly  we  are  waiting  for  a  foreign  lead — as  usual  In  general,  naval 
officers  are  mostly  far  from  admirers  of  the  cruiser  carrying  nothing  but 
6-inch  guns.  There  is  a  feeling  that  9.2  guns  are  wanted  in  the  Diadem 
class,  which,  though  much  larger  than  the  Elswick  cruisers  of  the  Asama 
type,  carry  fewer  guns  and  no  armor  worth  mentioning.  The  same  thing 
applies  to  some  extent  to  the  Essex,  as  will  be  seen  from  the  comparisons 

below: 

BfiMic  eljiM.  A  Mm  A  ctnsf.  Diadem  cUifl* 

DUplfccemeDt -  * ,  9,800  i*jm  11,000 

HorRe-power  _ , .. , 23,000  10,000  1^500 

(ia,000  in  some) 

Speed,  kDota  ._  _ 3*  23  20,25 

3£aiD  ftrmsment  ..,*.,**.  —  Four  8  in^  — 

8««omdftry  artnAment.  * . . .  Fourteen  0  n.  Fourteen  6  In.  Btxtaen  0  Id. 

Tertiary  ■.rm&ment  ......  Ten  S  In.  Twelve  3  In.  FQurteeo  9  In. 

Submersed  tubee Two  Four  Two 

Armor  deck.. (?)  2^iti.  i  In. 

Aroior  b«l!,  ami dsbips ...  4  la.  7  In.  — 

t*            ends. 2  In.  3|  In.  — 

»•            lower  cleck ,  >  4  In,  5  in.  — 

Turret  A  tod  bftsei. ......  *  5  In,  0  in.  — 

CftBemateB 4  In.  6  In.  6  In. 

ComUnorm*!.,......,,.-  (?)  SM  t,a<M) 

Co»1,  MAJrimDin (!)  1,800  t.OOO 

It  should  be  noted  that  all  fourteen  5-mch  guns  arc  protected  in  the 
Essex,  in  both  the  Asama  and  Diadem  four  6- inch  guns  only  have  shieldSn 


ll  fnay  be  obftened  that  the  Diadem  class  pa?  bemTiIy  tn  f|>«ed.  gisni  and 
armor  lor  the  few  hundred  tOTis  of  coal  extra  that  they  carry  ^  aod  t?  ?ec! 
their  supenoritj  over  the  Aiama  clmss  needs  a  good  deal  of  o^^ 
Nor.  since  the  Diadem  carrk*  no  giwts  capable  of  penetratiirg  i 
wick  eruiscr's  armor,  ti  it  quite  clear  how  she  could  do  her  mvch  barm. 

The  armor  of  the  Esseic  la  thin  and  extensiirc  There  is  a  belt  aboyt 
250  feci  long  amidships,  of  4~vnch  Kmpp  cemented  armor^  and  this  bell 
extends  right  up  to  the  main  deck.  It  is  contititied  to  the  bow  at  a 
ihickness  of  2  inches.  Aft  it  is  terminated  by  a  5-iocb  bttlkhead.  A 
curved  protective  deck  runs  throughout  the  length  of  the  ship  and  rein- 
forces the  iNrater-line  protection.  The  space  above  and  below  is  Ulled,  as 
tjfual,  with  coal- hunkers.  The  casemates  are  4  inches  thick,  the  turreis 
5  inches,  but  for  these  nickel  armor,  not  Krnpp,  is  employed.  It  has. 
lc*s  resisting  power,  but  is  more  easily  worked.  There  is  ^id  to  be 
grcai  dtflficuUy  in  using  Krupp  armor  for  circular  or  nearly  circular 
turrets.  These  turrets  have  short  anuored  bases  of  5  inches  lhicl< 
wifh  armored  hoists  going  down  the  main  deck. 

The  ttjrrets  are  distinctive  and,  so  far,  peculiar  to  the  Essex 
To  begin  with,  the  guns  in  each  can  be  trained  together  and  fired  as  one 
piece  or  else  used  independently.  These  guns,  their  mountings,  and  so 
forth,  are  to  be  furnished  hy  Vickers,  Sons  Sl  Maxim,  Umtted,  who  have 
brought  out  the  design.  Many  details  seem  to  be  as  yet  provisionally 
decided  on  only,  or  were  so  a  short  time  ago,  pending  exhaustive  experi- 
ments. There  is  a  single  hoist  to  the  pair  of  guns,  worked  by  an  electric 
motor.  It  serves  with  very  great  rapidity,  and  when  in  fuH  workttig 
order  delivers  every  ahernate  charge  to  the  port  giitt,  which  has  a  special 
small  motor  to  catch  it  as  it  comes  up  the  endless  chain.  This  arrange- 
ment can  be  easily  disconnected— the  hoist  is  then  made  to  serve  one 
j^n  only  This  is  merely  a  rough  general  description  of  a^or  the 
British  na\T— ^tjsolutely  novel  form  of  hoist.  It  is.  presumably  for  that 
reasonp  so  far  '*  strictly  confidential  "-—but  gunnery  officers  generally  are 
very  pleased  with  iL  It  remains  to  be  added  that  three  layer.s  of  pro* 
jectilcs  are  carried  in  the  turret  underneath  the  guns,  which  can  be 
loaded  in  any  position  or  elevation.  Double  hoists,  adapted  from 
same  system  will,  it  is  said,  be  fitted  to  the  two-story  casemates. 

The  Essex  will  have  the  usual  rig  for  modern  British  cruisers,  a  seft^ 
light  plalfortn  on  each  top.  but  no  fighting-tops  for  guns.  There  will  \ 
three  funtiels.  The  engines  are  designed  to  give  23  knots  with  22,0 
horse-power.  The  boilers  will  be  Belleville  of  the  latest  pattcm,  fitted 
with  economizers.  We  may  now  proceed  to  compare  the  Essex  class 
with  the  Russian  Bayan  and  the  German  Prim  Heinrich.  the  ships  with 
which— hearing  in  mind  that  the  British  custom  of  building  ships  20  per 
cent  or  so  heavier  than  foreign  ones— they  arc  intended  to  be  on  the  same 
level-  The  difference  is  not  entirely  a  matter  of  more  coal,  spare  gear 
and  more  ammunition;  indeed  there  is  probably  far  less  gain  in  these 
things  than  is  generally  assumed.  This  gain  seldom  seems  to  match  the 
additional  lonnagc.  and  we  fancy  that  the  main  point  of  difference  should 
be  looked  for  in  increased  habitability  and  seaworthiness,  both  points 
that,  though  they  make  small  show  on  paper,  wouldt  in  a  war  lastii^g  a 
year  or  sn,  probably  be  more  important  than  an  extra  gun  or  two.  In 
the  glib  comparisons  between  British  and  foreign  ships  that  are  so  often 
made  now-a-days  there  is  a  curious  ignoring  of  this  very  vital  pci' 
However,  it  is  hardly  one  that  can  be  reduced  to  statistics. 
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In  the  fotlowiDg  comparison  we  omit  any  rcFerence  to  the  dimensions, 
and  the  tonnages  are  given  chiefly  as  a  general  index.  The  powers  of 
offense  and  defense  arc  those  upon  which  we  chiefly  desire  to  concentrate 
attention : 

Blflplii*?cment .,..  ft,800  T,HOO  8,H(S8 

Horfie-povrer 23,000  17;000  15,0()0 

Spiked  {masimttm^,  knots .  0A  21  SO 

Main  ftrmament Nil  Twrv  H  in.  Twcj  0.4  in. 

3ecoiid»rv  armftineQt. ....       Fourteen  §  Id.  ElgUt  D  In.  Ten  H  in. 

TertUry  '  *^       (protected)  Nil  E%ht  3  ia.  Nil 

Terttiry     *•  (unprotected)  Ten  Stn,  Twelve  'd  In.  KU 

Small  pieces  ...,<.,,....        Tliree  3<pdri.         Seven  3*pdri.  Ten  !-pdri. 

atid  Maxims.  four  Mailmt. 

Submerged  tubei  . , T\vu  Two  Tbree 

Above- water  tube*.  ,,..*.  Nil  Three  One 

('3  protected) 
Armor  belt  (anild»bfpi>  ,,  4  in.  ^  lo.  4  In. 

Armor  belt  (bow) %ln.  4  In.  Sin. 

Lower-deck  «rtnouf. . « .. .  4  in.  S  In.  4  In. 

FrotectloD  to  male  arm^* 

ment  ....*..*.........  —  T  In.    on  each  6  tn. 

turret;  3  in. 
boifiift  to 
these. 
Protection    to    tMondary 

armament  ,.,,...«..,.        Four  fi  in.  In        3  tn.  r>n  three      6  Id.  oq  turreia 
turret!  wltb  redoubta.  and  redoubt.* 
5  In.  armonr. 
Ten  a  Id.  In 
caeemeuts. 
witb  4  In.  ar- 
monr. 
Protection  to  tertiary  ar- 
mament   ..... . Nil                S  in,  oD  eight  Nil 

of  tb«m. 

Nothing  definite  has  appeared  as  yet  concerning  the  coal  supply  of 
either  the  Essex  or  the  Prim  Heinrich,  so  comparisons  as  to  what  the 
bigger  ships  may  gain  in  this  particular  are  not  possible.  But  the  Bayan 
is  staled  to  be  designed  to  carry  no  less  than  750  tans  normally,  and  iioo 
tons  maximum  capacity.  These  figures^  however,  may  not  be  above 
reproach.  Coal  supply,  too,  is  now-a-days  becoming  one  of  those  items 
that  are  much  juggled  wnth,  and  '*  normal  coal  snpply  '*  may  mean  more 
than  one  thing.  In  theory  it  is  the  coal  carried  at  the  nominal  displace* 
ment.  but  the  nominal  displacement  is  often  very  nominal.  British  ships, 
too,  whatever  they  may  displace,  invariably  carry  what  is  known  as  the 
"  maximum  capacity/'  All  our  big  battleships  and  cruisers  of  the  Diadem 
class  take  in  up  to  2000  tons  as  a  matter  of  course,  though  this  is,  on 
paper,  assumed  to  be  a  sort  of  emergency  amount.  The  Elswick  cruisers 
built  for  foreign  powers  have  never  to  our  knowledge  loaded  with  the 
"  normal  *'  amount;  they  usually  take  a  mean  between  that  and  the 
"  maximum  capacity,"  The  lines  of  British  designs  admit  of  this  without 
much,  if  any;  effect  on  the  speed;  the  lines  of  some  foreign  ships  certainly 


*  It  i»  not  certoln  whetb^'r  ttala redoubt  will  T*  more  than  4  In.  thlck-Mime  (iertnaTi 
•ervice  parK^n  c^ari  It  h  iti„  otbera  I  In,  Tho  turrcta  ai^  uertaLoly  all  or  them  tf  In. 
thick,  and  buve  btR'n  manufBCturtfd  hy  Krupp. 
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will  not  so  easily  perniit  of  it.     In  dealing  with  eoa]  capacities,  therefare* 
we  generally  have  to  deal  with  a  certatn  araoODt  of  tlic  imknown. 

Takitjg   these  three   ships  and  coropariDg  iJ»em^  wc   find   that  if  we 
arrange  them  according   to   their  superiority  m   speed,   armaizient 
armor,  we  get — 

f^p«>€!d«  Qffeuoe*  Eief««kee- 

£Bie¥.  WtiBS  Belfuielu  Essex. 

Bif  ao*  /  Enex«  Frtnf  Betnrich, 

Pria*  Hei^Heb.  t  B»J»a-  Bayaa. 

This  Is  very  approximate.  The  only  comment  to  make  is  that  if  is 
highly  improbable  that  the  Russians  will  ever  tnake  the  Bayan  steam  so 
fast  as  the  German  ship,  in  service,  the  engi  nee  ring  departiiieiit  being 
the  weak  point  of  the  Rtisstan  navy.  On  the  other  hand,  oor  engineers 
and  the  Germans  are  very  good 

In  offense  the  Prinz  Heinrich  is  unquestfonahly  first.  She  is  the  only 
ship  of  the  three  able  to  deliver  a  vital  blow.  The  Essex  is  sacrificed  to 
a  fad  about  6-inch  guns  in  this  respect. 

In  defense,  the  Bayan  lacks  from,  in  our  opinion*  an  unnecessary  thick- 
ness of  her  belt.  She  has  a  protection  to  her  vitals  as  good  or  better 
than  that  of  many  battleships.  Above,  she  is  not  shell  proof  Otherwise, 
had  she  had  a,  say  54nch  belt,  and  S-inch,  or  whatever  the  equivalent 
may  be.  on  the  redoubts,  her  defense  would  have  been  as  good  or  better 
than  any.  We  hold  that  of  the  Essex  better  than  the  Prinz  Heinrich's 
because  she  docs  not  risk,  like  that  ship,  having  all  her  6-inch  put  o^t 
of  action  by  one  big  shot 

It  is  an  interesting  subject  to  speculate  on,  but  such  speculations  must 
be  extremely  approximate.  The  Essex  is  probably  designed  with  the 
prime  idea  of  speed,  the  others  with  different  objects,  so  that  we  should 
l>e  rash  indeed  to  attempt  to  lay  down  which  is  the  better  ship  of  the 
three.  What  we  do  chie%  feel  is  that  there  is  a  good  deal  of  room  for 
i*ome  ships  of  both  the  Prim  Heinrich  and  Bayan  types  in  our  navy— 
the  Bayan  especially,  as  we  have  nothing  at  all  like  her,  whereas  the 
Cressy  assimilates  to  the  Prinz  Heiarich  in  the  matter  of  carr 
armor-piercing  guns.— TJbff  Engimwr,  Oct.  12,  1900. 


BRITISH  ARMORED  CRUISER  ABOUKIR. 

A  fine  example  of  an  armored  cruiser  of  a  type  now  building  for 
British  navy  is  H.  M.  S.  Aboukir,  recently  launched  from  the  Fairfield 
yard  at  Govan  on  the  Clyde.  This  vessel  is  a  first-class  steel,  sheathed, 
armored  Cruiser  of  these  dimensions:  Length,  44s  feet;  beam,  6$  feet  6 
inches;  mean  draft,  26  feet  3  inches;  displacement,  about  12,000  tons.  The 
Aboukir  will  be  fitted  with  twin  screws  driven  by  triple-expansion  en- 
gines, with  cylinders  36  inches,  59  inches,  and  (two)  68  inches  diameter, 
and  4- foot  stroke,  of  21,000  collective  horse-power.  Steam  will  be  furnished 
by  thirty  Belleville  water-tube  boilers  fitted  with  economizers  arranged  in 
four  groups,  each  group  fitted  in  a  separate  water-tight  compartment. 
The  boiler  pressure  will  be  300  lbs.,  reduced  at  the  engines  to  250  lbs. 
The  estimated  speed  is  21  knots.  For  protection  the  Aboukir  will  have 
an  armor-belt  of  6-inch  nickel  steel  for  230  feet  of  her  length  and  ft  leet 
6  inches  deep*     Harveyiied   steel   12  inches  thick  will   be  used  for  the 
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cocining*tower,  and  the  barbettes  will  be  protected  with  6- inch  armor. 
Bulkheads  witl  be  of  54nch  nickel  steel  p  and  the  protective  deck  will 
have  a  maximum  thickness  of  3  inches.  The  armament  will  include  two 
9,2-inch  and  twelve  6- inch  guns,  also  fourteen  12-pounderSp  besides  severa! 
boatj  fields  machine  and  automatic  guns.  There  will  be  two  lE-inch  sub* 
merged  torpedo-tubes,  fitted  broadside.  The  complement  is  750  ofHcers 
and  men*— MflfiM^  Engineering,  Oct.,  1900. 


THE  ARMORED  CRUISER  JEANNE  D*ARC 

The  Jeanne  d'Arc.  which  was  successfully  launched  at  Toulon  on  the 
8th  of  June,  belongs  to  the  class  of  armored  cruisers,  and  is  in  every 
respect  superior  to  many  of  the  vessels  of  this  type  which  still  figure 
upon  the  lists  of  modern  fleets.  Her  armor  is  composed  of  plates  of 
Harvcyized  steel,  the  force  of  resistance  of  which  is  much  greater  than 
thai  of  the  iron  plates  which  protect  very  many  of  the  armorclads  now 
in  service.  Her  gunf,  which  are  of  unusual  power,  are  very  efficient,  as 
a  consequence  of  the  progress  made  in  the  manufacture  of  ordnance. 
Finally p  the  Jeanne  d*Arc  is  a  very  swift  vessel,  and  made  23  knots  on 
her  trial  trip,  say  a  little  more  than  25  miles  an  hour.  Perhaps  it  will  be 
regretted  that  an  attempt  has  been  made  to  obtain  so  great  a  speed, 
since  this  has  certainly  rendered  it  necessary  to  sacrifice  many  things 
and  to  surmount  great  di^culties,  by  reason  of  the  immense  space  re- 
quired by  the  engines  and  boilers  that  are  always  required  in  such  a 
case. 

This  cmjser  is  not  de»igned  to  form  part  of  a  squadron  for  war  duty, 
but  has  a  more  modest  mission,  that  of  protecting  maritime  commerce, 
making  raids  in  distant  seas,  and  destroying  the  enemy's  merchant  vessels 
and  swift  packet  boats.  In  order  to  do  this  a  vessel  must  have  a  high 
speedi  a  sufficiently  high-power  armament^  and  a  wide  radius  of  action, 
which  is  equivalent  to  saying  that  its  coal  supply  must  permit  it  to  make 
long  trips.  To  solve  such  a  problem  is  not  easy*  Whether  the  Jeanne 
d'Arc  will  solve  it,  it  remains  for  the  future  to  say. 

The  armored  cruiser  is  tn  y^te^i  favor  in  all  navies,  and  is  now  taking 
the  place  so  long  occupied  by  what  arc  called  protected  cruisers,  that  is 
to  say,  those  that  are  destitute  of  side  armor*  About  twenty  years  ago 
the  English  constructed  a  group  of  five  of  these,  but  went  no  further  in 
this  direction.  France,  in  turn,  took  up  the  work  and  produced  an 
excellent  ship,  the  Dupuy  de  Lome,  which  embodies  most  of  the  innova- 
tions that  are  now  in  general  use.  The  Dupuy  de  Lome  was  an  admirable 
vessel,  and  it  would  have  been  necessary  only  to  increase  her  size  in 
order  to  improve  the  type.  Her  armor  was  a  very  prominent  fe&ture, 
and  the  artillery  in  turrets  was  perfectly  protected  1  but  the  French  waver 
in  their  ideas,  and,  instead  of  improving  upon  this  specimen  and  giving 
a  wider  range  of  action,  they  reduced  the  tonnage,  the  protection,  the 
speed,  and  the  armament  of  the  vessels  that  followed.  This  error  led 
them  to  add  to  their  navy  five  inadequate  armored  cruisers  of  about 
5000  tons,  which  are  neither  fleet  ships  nor  ships  for  a  squadron  and 
which  arc  now  utilised  in  any  way  that  may  be  found  possible.  With  the 
Jeanne  d'Arc,  France  has  taken  a  new  departure  and  is  now  constructing 
twelve  cruisers,  some  of  I0p0i4  tons  and  others  of  9500  and  7700,  with  a 
tpeed  of  at  knots. 
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Hie  Jetnnc  d*Arc  has  the  fotl owing  dimensions:  Length 
feeti  breadth,  6373  icet;  mean  draught,  24.^5   feet;  dispb 
tooa. 

She  has  two  groyps  of  three  funnels,  two  protecied  conntng-ti 
l«ro  matta.  The  foremast  is  provided  with  a  military  top  e^tirippi 
t^^inch  mpid-fire  guns,  detign^rd  to  repel  the  attacks  of  torpedc 
The  other  mast  is  to  be  used  otily  for  signals. 

The  ves^cJ  has  three  screws,  each  driven  by   triple-expansi<] 
engines,   each   of  whtch  is  completely   isolated    and    independ^ 
neighbors^    This  15   the   Deptiy  de   Lome  system,    now  appin 
hrst  time  upon  this  vessel. 

Steam  is  furnished  to  the  cruiser's  engines  by  tubular  hoi!e 
Gixyot  type,  and  belonging  to  the  general  type  of  what  arc  called 
tnbular  or  aqua-tubular  generators,  and  the  water  m  which 
through  the  interior  of  tlie  tuhes.  The  evaporating  apparatus 
furnish  ^8,500  horse*power  nhhough  a  portion  of  this  will  be  utili 
running  the  numerous — \<h->  numerous — auxiliary  engines  that  < 
upon  tile  vessel*  The  modern  ship  is  truly  a  huge  workshop,  in 
the  mechanic  reigns  as  master.  M 

For  feeding  the  grates,  it  is  possible  to  stow  away  upon  tlH 
d*Arc  2100  tons  of  coal  This  supply,  increased  by  several  hundil 
of  petroleum,  will  permit  of  running  4000  leagues  at  sea  at  the  loi 
of  10  knots;  and  so  the  Jeanne  d*Arc  will  be  able  easily  to  make 
to  China  without  a  stoppage.  In  order  to  protect  her,  there  ha 
established,  according  to  the  French  system,  an  armoretl  belt  for 
slccl  plates  of  6-inch  thickness  that  surround  the  entire  loadwati 
and.  above  this,  a  thinner  protected  belt  of  3-inch  thickness^  1 
the  armor  ascends  toward  the  front,  almost  for  a  third  of  the 
starting  from  the  stem,  thins  down  to  a^  inches,  and  covers  the 
height  of  the  hull.  Such  an  arrangement  has  been  devised  becau 
swift  cruiser  the  front  is  the  part  that  is  most  exposed  to  the 
enemy.    The  protection  is  completed  by  two  armored  decks. 

Let  us  now  pa^s  to  the  ordnance.  The  armament  is  cot] 
follows:  Two  7.6-inch  guns  in  turrets;  eight  5,6-iuch  guns  in 
or  in  sponsons:  twelve  4*inch  guns  in  turrets^  sixteen  1,6-inch 
the  bridges;  eight  1.4-inch  guns  upon  the  upper  deck  and  in  the 
top;  and  iwro  submerged  torpedo- tubes.  The  turrets  for  the  7.6-1111 
4-inch  guns  are  closed  and  protected  with  steel,  as  are  also  the  ^U( 
and  sponsons.  The  small  pieces  are  sheltered  behind  shields  of  ll 
steel.  T 

By  reason  of  this  distribution  of  her  artillery;  the  Jeanne  d*Arc  pi 
three  fine  lines  of  fire:  the  first  consisting  of  her  7.6-  and  4*inch  ■ 
turrets;  the  second  of  her  5.6-inch  guns  in  protected  casemates ;« 
third,  dominating  all,  of  her  small  1.6-  and  t.j-inch  pieces.  1 

Such  is  the  armored  cruiser  Jeanne  d'Arc,  which  cmhodies  ever 
grcss  that  has  been  made  in  the  naval  art,  and  in  which  elect  ricitjf 
a  leading  role  both  for  the  driving  of  machines  and  external  and  ii 
lighting.  Let  us  add  that  the  vessel  will  cost  a  little  more  than, 
one  million  francs.  According  to  the  Navy  Department,  she  wil 
available  for  service  until  toward  the  end  of  the  year  1901. 

For  the  above  particulars    we  are   indebted  to    Lok  Natur^.- 
Amwfkam  Suppkmmi,  Nov,  17.  19^ 
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THE  NEW  GERMAN  CRUISER  AMAZONE. 

The  Amazone  Is  a.  third-class  cruiser  of  the  vedette  sort,  equivalent  to 
our  own  Pclorus  class.  She  is  spoken  of  and  to  some  extent  is  an  im- 
proved Gefiofi,  but,  as  the  following  partknlar^  show,  she  resembles  the 
prototype  in  little  save  armament: 

Dlipl&cement,  tona  .,.,,,.  42DT  'JB45 

Length,  feet  . . , SSi  SSS 

Be»ni,  feet , €^  ft 

Draft,  feet.  _._,_ 8l|  1«| 

Armor  deck,  ftmkdibLpn.   .*  3  In.  9  1b« 

''           e&it« I  in.  lln. 

AriDftment  * Ten  4  In.,  six  O-pdr. ,  Ten  4  In.,  ten  It-pdr., 

Gi|^bt  muchtne.  eight  machtn«. 

Torpedo  tulles. . , Two  it»ove  wftt^r.  One  Bubmerged,   two 

ftbove  WAter. 

Horoe-power,  maximum. . .  Ild08  6^0 

Speed  (toa^lmnm).  knots. ,  90.5  M 

Coal  (normal).  toEia 1100  ZOQ 

The  Gefion  was  launched  in  1893;  tt  is  interest mg,  therefore,  to  note 
that  German  ideas,  which  in  the  Gefion  closely  followed  ours*  have  since 
then  branched  off  in  an  entirely  independent  direction.  In  the  Gefion 
coal  is  the  chief  consideration,  and  the  guns  are  secondary.  In  the 
Amazone  it  is  just  the  other  way  about.  The  most  she  can  carry  is  500 
tons. 

However,  before  discussing  the  ship  at  length,  it  tnay  be  interesting 
to  compare  her  with  our  similar  ships,  the  Petorus  class.  In  the  connec- 
tion the  Russian  Novikp  with  which  we  shall  be  dealing  in  an  early  num- 
ber, tnay  also  be  introduced,  as  she  represents  the  same  kind  of  sacrifice 
as  the  Amazone,  only  in  her  case  everything  is  sacrificed  for  speed: 

Ama^otie  Pelorus  N'ovik 

(German).  (Brit  tab).  (HuMlan). 

IHiplaeenienti  toni  2(145  2135  30OO 

Length,  feet S38  300  aei 

Beam,  feet..., ..*..                  W  S64  S^ 

Draft,  leet 16  j  15*  W 

Guna,.. ..*.,.. .*..      Ten  4  Id, ten  Eight  4  In,,  Six  4.7  In.^ 

3-pdr,eight  eight  21-pdr,  eight  3-pdr. 

Maxim  A.  three  Maxlmi. 

Torpedo  iQbeA,  submerged                   10  0 

^*          above  water                   2  3  f 

Armor  deck,  maximum . .              3  In.  2  to.  3  In. 

Horae-power .., 6000  7000  17^000 

Speed  (maximum),  knoti.                  30  90  S& 

Coal  (normal),  ions . .                30O  $50  (f) 

Coat  (full  capacity),  tons.                SOO  600  if) 

As  the  Pclorus  is  a  much  smaller  ship,  her  coal  supply  is  proportion- 
ately better,  nor  does  she  in  any  way  compare  badly  with  the  German. 
tt  19  worthy  of  note  that  the  Pelorus  has  7000  indicated  horse-power  to 
make  her  speed  with,  while  the  larger  German  has  to  do  it  vrith  less. 
Sisters  of  the  Amazone  have  done  Ihetr  20  knots  on  trial,  but  in  a  race 
the  honors  would  undoubtedly  go  to  the  Pelorus  class. 


"  Ifi  ft.  I«  the  Pelorun'  nominal  rJmft.  but  17  ft.  Ii  piobttbLy  nearer  the  aetuaL 
IV  ft-  oxl^eme  dmi t  U)  tho  Novik  In  dountfuL 


Th<^ 
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To  return  to  describing  the  Amazone.  It  will  be  noted  that  her  gui 
as  in  most  German  types,  are  placed  with  a  great  regard  for  end-on  fire 
the  theoretical  right-ahead  fire  heing  four  guns,  while  the  amidship  pi« 
have  a  very  large  arc.  The  Pelorus  has  hut  two  irucs  that  fire  rig 
ahead.  Actually  the  German  fire  would  not  exceed  three— cases  in  whi 
both  end  sponsons  could  fire  at  the  same  ship  being  chiefly  theoretic 

The  Amazone  is  to  be  fitted  with  the  Schultr  boiler,  which  is  an  adapl 
lion  of  the  Thornycrofl,  and  resembles  it  very  dosely  indeed. 

The  protective  deck  has  a  somewhat  curious  form,  various  hatchwa 
in  it  being  protected  with  armored  coamings.  Amidships,  too,  the  de* 
instead  of  being  a  mere  roof  to  the  engine-room,  more  or  less  fits  closi 
upon  them,  and  wherever  anything  reaches  high  Up  the  deck  is  thi 
domed  up  for  h.  It  is  at  least  ingenious.  Altogether  about  eight  shi 
of  the  Amazone  type  are  built  or  building.  Those  launched  and  co 
pleied  or  nearly  so  include  the  Gaielle^  Nymphe  and  Niobe,  Another^ ! 
Ariadne»  has  just  been  launched.  The  remaining  three  are  not  named 
yet.     Others  appear  to  be  projected.— TAr  Enginter,  Nov.  2,  1900. 

THE  GERMAN  ARMORED  CRUISER  PRINz" 
HEINRICR 

The  Print  Heinrich^  at  present  completing  for  sea,  is  apparently 
tended  as  a  standard  type  for   German  armored  cruisers,     Ualike  i 
Fiirst  Bismark*  she  is  not  a  merely  weak  battleship,  but  a  cruiser  pure  a 
simple,  built  chiefly  with  an  eye  to  cruiser  work* 

Her  principal  dimensions,  etc.»  are  as  follows: 

DUplacement .   ....,.,., 6868  toot. 

Ung^th.    ._,., _. .,.    ...  804  ft 

Beam ..,..-.,.,...,    . 654  ft. 

Draft  (mean)...., , 23|  ft 

Arniameat ..,.,.,,.,. ,  * .  *  Two  0.4  In*  (^4  C] 

*'         ,.,,*.,,.,  *^.. ...*.  Ten  6  in-  US  cm.; 

*^         ..,.* , Ten  1-pouBderfl, 

t*  .,..,*...,,*, ,,........  Four  U&xhna. 

To  rpedo  tube! »«..«,.........    ,....*,,,..,  One  bow»  submerged. 

**  *»     , * » , * ,  •  ■ '  ■  ^  -  - .  Two  broadalde,  aubmerg 

*•  ^*     , „.,,,,..., One,  atem,  kbore  waiet 

The  armor  is  distributed  as  follows;  There  is  a  complete  water-t 

belt  of  Krupp  armor  4  iiichcs  to  3  inches  m  thickness,  reinforced  b] 
protective  deck  2^  J^ches  thick  on  the  slopes.  Above  the  belt  there  i 
redoubt  about  165  feet  long,  and  of  about  the  same  thickness  as  the  b 
Above  this  again  is  the  main  deck  redoubt.  6  inches  thick,  in  which 
of  the  d-inch  guns  are  mounted.  Both  redoubts  have  6-inch  bulkhea 
while  screens  will  be  placed  between  the  guns  in  the  upper  one.  On  I 
of  the  upper  redoubts  there  will  be  four  turrets*  oval  in  shape,  cacl 
inches  thick,  and  carrying  a  6- inch  gun.  Forward  and  aft  are  barbet! 
each  mounting  a  single  9.4-inch  gun,  and  protected  by  stout  shiel 
These  barbettes  will  have  a  total  height  of  about  9  feet,  will  be  6  tnd 
thick,  with  armored  hoists  descending  to  the  protective  deck,  1 
conning-towen  which  will  have  a  thickness  of  6  inches  or  more,  will  lij 
an  armored  tube  of  communication. 
It  will  be  noted  that  the  Prinz  He  in  rich  has  little  In  common  with 
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Furst  Bistiiark  The  latter  has  no  protection  to  the  lower  deck,  and  has 
her  armament  a  good  deal  more  distributed.  The  Prim  Heinrich,  on  the 
other  hand,  is  a  direct  adaptation  of  the  French  Brennus,  and  clusely 
resembles  that  ship  both  in  the  disposition  of  armament  and  in  the 
system  of  armoring.  The  high  forecastle  and  the  bow  submerged  tube 
arc  the  only  distinctly  German  features  in  the  design^  and  there  is  nothing 
of  the  Furst  Bismark  about  her  save  in  general  outline. 

Like  all  German  ships,  the  Pnnz  Heinrich  will  have  no  wood  used  in 
her  construction,  unless  the  latest  discovery,  or  supposed  discovery,  that 
woodless  ships  are  very  insanitaryj  causes  some  departure  from  a  well* 
established  German  custom. 

The  estimated  indicated  horse -power  is  15^000,  which  is  expected  t& 
give  a  speed  of  30  knots.  There  are  three  screws,  and  the  deadwood 
aft  is  very  much  cut  away  after  the  Elswick  models  in  order  to  make  the 
ship  relatively  handy.  This,  for  a  cruiser*  she  should  be,  as  she  has  a 
very  fair  proportion  of  beam  to  length.  The  boilers  selected  for  her  are 
of  the  Dijrr  type. 

Comparisons  between  the  Prinz  Heinrich  and  other  vessels  like  her  m 
size  and  m^lw^the  Bayan  and  the  British  Essex  class — we  defer  till  we 
have  treated  this  last;  but  it  may  be  of  some  interest  to  compare  the  Prinz 
Heinrich  of  1900  with  the  Edgar  class  of  1S90  and  the  Orlando  of  1896, 
since  the  armaments  in  each  case  are  practically  identical^  though  the 
German  g.4*inch  gun  is^  of  course,  a  far  more  powerful  gun  than  the  old 
9.a-inch  in  the  other  ships.  This,  however,  is  more  an  accident  of  date 
than  anything  else,  and  in  so  far  as  the  modern  guns  are  all  heavier, 
enforces  rather  than  detracts  from  the  point  we  wish  to  make^ — the  dif- 
ference between  what  was  demanded  then  and  now  for  a  ship  carrying 
a  more  or  le^s  standard  armament  for  a  first-class  cruiser  in  the  way  of 
protection  and  speed. 

Orlmido,  Bd«iir.  Blake.         P*  Helnrlcli* 

Dale  of  Uttneb  ....* 1886  ISOCI  1B91  1900 

DliplAcemenl,  ton* j^700  7700  0000  SSeS 

Le&gtli,  feet  , 300  SeO  ^75  $M 

Beam,  feet  .  * .........  m  SO  65  65| 

Draft,  feet. «,. 30  26  37^  34}  (mean) 

Armor  belt,  inctieff  .    ,....  10  Nil  NU  4 

Do.,  lower  deck,  incbeii  ...         NU  Nl!  Nil  4 

Do.,  battery,  Q.  F.,  Incbei.         KU  6  In.  on  4       6  in.  on  4  tl 

guti^  gnn«. 

Do.,  big  gutii,  inches  .....      4|  in.  4}  in.  4^  in.  0 

Bbteldi.  Bbleldi.  Abields. 

Do.,  deek,  l&cbes S  5  5  *i| 

I.  H*  F.  elivfl 4*000  lO.OCWI  to  30,000  15,000 

i2,000 

Speed,  trlaJI, ,,,,,, 1S.6  to  19       ltt.5  to  20  21.5  20  (est) 

Aetmat  a«ft'tpe«d  Atapiiil].     15.5  or  lU.A  sas 

teti. 

The  Orlando,  the  only  cruiser  carrying  belt  armor  except  the  Prlnx 
Heinrich,  has  less  than  this  ship,  and  is  altogether  smaller.  She  belongs 
to  the  era  of  '*  paper  ''  ships,  and  to  this  day,  with  her  10-inch  "  armor 
belt  ** — ^atl  under  TEe  water-line,  by  the  way — and  heavy  armament,  is  a 
grand  ship  for  the  makers  of  statistics.  Tlic  Prinz  Heinrich  could  prob* 
ably  tackle  three  of  hen  The  Edgar  and  Blake  arc  more  interesting^ 
comparisons.  AH  the  class  are  as  good  ships  as  ever  were  built  for  speed. 
Although  now  nearly  ten  years  old,  they  are  all  excellent  steamers,  and  in 
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the  recent  maneuvers  kept  station  at  ig  knot^  without  the  least  dJlHc 
Ten  years  have  seen  far  less  advance  in  speed  than  people  are  prone  l 
imagine.  It  is  exceedingly  doubtful  whether  there  is  a  warship  in  ll 
world  that  could  beat  the  Edgar  dass  in  a  thirty  hotirs'  race.  Tl 
advance  of  recent  years  has  been  in  protection,  and  the  problem  to-4iy 
to  pile  on  armor  without  deteriorating  the  other  cmiser  essentials.  C 
course  the  difference  has  to  be  made  tip  somehow.  In  the  case  of  tl 
Prinz  Hcinrich  coal  is  probably  sacrificed— -though*  as  her  capacity  k 
not  yet  been  announced,  it  is  difficult  to  speak  definitely  on  this  poin 
The  greatest  point  of  divergence,  however,  tends  to  be  in  form*  ai3 
owing  to  changed  \meii  more  speed  is  got  out  of  a  unit  of  horse-poin 
to*day  than  in  the  past.  Still  this  embraces  a  wide  subject  hardly  to  I 
discussed  in  this  article*  the  matter  being  very  complicated.  As  regan 
its  practical  results,  mere  dimensions  of  the  ordinary  sort  do  not  go  k 
much.  Though  the  modern  cruiser  is,  as  a  general  rule,  longer  an 
proportionately  narrower  than  her  predecessors,  we  now  and  again  fin 
some  of  the  bett  steamers  short,  broad  ships,  comparatively  speakini 
Of  modern  cruisers  of  moderate  size  nothing  in  the  British  navy  1i^ 
beaten  the  Vindictive  class,  and  these  are  only  320  feet  long,  with 
breadth  of  s^Vi  feet,  dimensions  very  equivalent  to  those  of  the  Orland 
class,  displacement  and  horse-power  being  also  fairly  akin.  Yet  in  ti 
one  case  the  ships  never  could  steam  fast,  while  in  the  other  19  knots 
easily  maintained  at  sea  in  moderately  smooth  water.  Under- water  ltn< 
and  arrangement  of  weight s-^both  things  too  elnsive  for  statistics — ar 
of  course,  far  and  away  the  principal  governing  factors  in  these  instance 
However,  length  is  the  thing  that  tells  directly  the  sea  gets  up,  and  i 
a  seaw*ay  the  Prinz  Hcinrich  ought  to  beat  any  of  the  older  vessels  wit 
which  we  have  compared  her,  abont  400  feet  being  the  necessary  min 
mum  of  length  for  any  cruiser  to  maintain  speed  in  big  waves.  If  she 
much  less  than  400  feet  long  she  will  be  going  up  and  down  00  singi 
waves,  and  lose  speed  accordingly.  This  fact — ^that  ships  cannot  maintai 
speed  unless  long,  coupled  with  the  fact  that  they  cannot  steer  proper] 
unless  relatively  short — is  one  of  the  worst  problems  that  faces  tl 
designers  of  warships.  They  cannot  eat  their  cake  and  have  it  too;  htm 
much  variety  and  the  eternal  compromise.  But  since  the  present  treii 
of  ideas  is  that  a  speed-keeping  cruiser  is  better  than  a  handy  one^  moi 
or  less  long  vessels  are  now  the  order  of  the  day.  Ten  years  hence  tt 
'*  agile  "  cruisers  may  be  in  favor  again,  but  at  the  present  time  cniisei 
maneuver  about  as  adroitly  as  elephants. — Th€  Enginetr,  Sept.  21,  tg/atk 


THE  JAPANESE  BATTLESHIP  MIKASA. 
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Perhaps  the  most  interesting  feature  in  the  design  of  the  Mikasa,  fl 
Japanese  battleship  launched  by  Messrs.  Vickers,  Sons  &  Maxim,  Limite 
at  Barrow-in-Furness,  on  Thursday  of  last  w^eek,  is  in  the  distribution  > 
her  armor,  several  modifications  in  recent  practice  having  been  made 
the  design.  In  giving  a  brief  description  we^  therefore,  give  first  coi 
sideration  to  this.  As  in  the  two  earlier  Japanese  battleships  built 
this  country,  the  Asahi  and  Hatsuse.  the  water-Sine  armor  belt  extern 
from  end  to  end,  instead  of  terminating  at  the  ends  of  the  citadel,  ar 
thereby  leaving  about  80  feet  from  the  stern  unprotected.  The  mai 
belt  has  a  width  of  y  feet  9  inches,  of  which  5  feet  3  inches  is  below 


PROFESSIONAL   NOTES. 


707 


water-tine.  The  main  belt  armor  in  the  way  of  the  citadd^  for  156  feet 
in  ien^h,  is  9  inches  in  thickness,  beyond  this  at  either  end — to  some 
distance  past  the  forward  and  aft  12-inch  armored  transverse  bialkheads— 
it  is  7  inches  in  thickness,  assisted  by  additional  i>^4-inch  nickel-stecl 
plates  placed  on  the  slope  of  the  protective  deck,  so  as  to  make  the  resist- 
ance equivalent  to  9- in  eh  Krupp-Harveycd  armor*  for  the  whole  length 
of  the  citadel  and  barbettes.  From  the  ends  of  this  ?-inch  belt  to  the  end& 
oi  the  ship  the  armor  is  5?^  inches  and  4  inches  in  thickness.  Athwart- 
ship  bulkhead  of  6-inch  armor  is  fitted  at  the  after  extremity  of  the  water- 
line  belt  to  afford  protection  against  raking  shot.  On  the  advice  of  the 
Vickcrs  Company,  the  Japanese  governmentt  with  their  characteristic 
progressive  tendency*  have  inlrodiiced  in  the  Mikasa  a  departure  which 
must  be  of  interest  to  all  naval  constructors,  the  effect  being  to  increase 
the  area  of  the  armored  broadside.  Above  the  main  armort  and  ejclend- 
ing  for  the  whole  length  of  the  citadel,  there  is  6-inch  armor  up  to  the 
level  of  the  upper  deck,  instead  of  to  the  main  deck  as  in  previous  ships, 
so  that  the  total  width  is  21  feet  6  inches  for  the  length  of  the  citadel,  and 
7  feet  9  inches  forward  and  abaft  it. 

The  two  barbettes  are  14  inches  in  thickness^  reduced  to  10  inches 
where  protected  by  6'inch  citadel  armor;  while  the  guns  are  protected  by 
armored  shields.  The  conning-tower  is  of  14- inch  armor,  the  screens 
being  E2  inches.  The  whole  of  the  armor,  it  is  almost  needless  to  say. 
is  constructed  on  the  Krupp  principle,  and  is  of  a  nickel-steel  alloy. 

The  extension  of  the  main  belt  lo  the  upper,  instead  of  to  the  main, 
deck  as  in  preceding  ships,  dispenses  with  the  necessity  for  casemates  for 
the  6-inch  guns  on  the  main  deck:  but  to  insure  the  same  measure  of 
isolation  for  the  ten  6'inch  quick-firing  g^ns  placed  on  this  deck,  as  is 
obtained  by  the  casemate  system,  bulkheads  are  placed  between  the  guns, 
while  an  armored  screen  extends  the  whole  length  of  the  citadel  behind 
the  guns.  These  divisional  bulkheads  and  the  armored  screen  arc  of 
hardened  steel^^sufficient  to  Insure  that  the  splinters  of  any  shell  which 
may  explode  in  one  compartment  will  not  affect  either  the  gun  or  gun- 
ners in  the  adjoining  compartment.  The  6-inch  guns  on  the  upper  deck, 
four  in  number,  are  within  6-inch  casemates. 

The  protective  deck  is  of  a  minimum  thickness  of  2  inches,  and  extends 
over  the  full  length  of  the  ship;  hut  is  increased  to  3  inches  on  the  sloping 
parts  within  the  citadel,  and  to  4^  inches  in  thickness  in  the  wake  of  the 
barbettes  as  before  mentioned.  In  addition  to  this,  the  upper  deck  within 
the  citadel  is  made  of  i-inch  plates.  As  usual,  there  is  an  ammunition 
passage  under  the  protective  deck  with  communication,  through  ammuni* 
tion  tubes,  to  the  various  gun  positions;  while  coal-bunkers  are  arranged 
above  and  below  the  protective  deck  from  end  to  end  of  the  citad</L 
There  is  thus  an  increased  broadside  protection  to  the  citadel,  as  well  as 
in  the  ends  of  the  ship. 

The  general  dimensions  of  the  Mikasa  do  not  dtflfer  materially  from 
those  of  the  British  battleships  of  recent  type.  The  ships  of  the  Majestic 
and  Canopus  class  were  jgo  feet  long;  the  Formidable,  400  feet  long;  and 
the  Duncan  405  feet  long — alt  bctw^een  pcrpendicuUrs.  The  Mikasa  is 
400  feet,  the  length  over  all  being  4\2  feet.  The  breadth  moulded  is  76 
feet  in  the  Mikasa,  as  compared  with  75  feet  6  inches  in  the  Duncan^  and 
75  feel  in  the  Formidable  and  Majestic*  The  draft  is  27  feet  a  inches, 
and  at  this  the  displacement  will  be  about  15,200  tons. 

Like  the  two  preceding  ships  for  the  Japanese  navy  built  in  this  country 
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— the  As^ihi  an4  the  Hatstisc — ^thc  Mikasa  carries  four 
loading  guns  fitted  in  pairs  in  the  two  barbettes  on  the  tippet  de 
fourteen  6-inch  <|oick*firers,  four  placed,  as  already  indicated,  5i 
casemaies  situated  on  the  upper  deck  at  the  comers  of  tJie  dudel« 
remaining  ten  6-incfa  guns  being  pfaced  in  the  box  batteries  on  tfa 
deck.  The  aii3ciliar>*  armament  of  the  ships  consists  of  tm^enty  I2-| 
quick- firing  guns*  tour  firing  aJicad  and  four  astern,  the  ren 

on  the  broadsides;  eight  3-pounder  quick-firing  guns  and  four  ;    

quick*firing  guns.    There  are  four  stibtuerged  torpedo-tubes,  two 
forward  p»rt  of  the  ship  and  two  aft 

The  general  appearance  of  the  battleship  is  indicated  by  the  cl< 
which  we  pubhsh,  and  it  need  only  be  added  that  in  her  electric  ; 
pressed  air  equipment  she  embodies  the  best  modem  practice,  the' 
Ing  installation  including  900  incandescent  lamps,  with   masthead,  1 
anchor  and  other  special  lights  and  also  six  searchlights.     The  ship 
be  htted  as  a  flagship,  accommodation  being  provided  for  an  admiral 
78  officers,  the  total  completnent  being  935  all  told. 

The  Mikasa  ts  to  have  a  speed  of  18  knots  under  natural  dratig 
will  have  a  coal  capacity  of  1400  totis*  to  give  her  a  radius  of  ac^ 
9000  sea  miles  at  10  knots  speed.  The  engines  are  of  the  triple-expan 
3*cylinder  type,  the  diameters  of  the  cyhnders  being  31  inches,  30  in* 
and  8^  inches  respectively,  the  stroke  being  48  inches;  and  it  is  an 
pated  that  the  full  power  of  15,000  indicated  horse-power  will  be  dc 
oped  with  the  engines  running  at  t20  revolutions  per  minute^  the  %l 
pressure  at  the  engines  being  250  lbs.,  and  at  the  boilers  joo  lbs.  Sti 
en  son  link  motion  is  adopted  for  working  the  valves,  which  are  of 
piston  type  on  the  high-pressure  and  intermediate  cylinders,  and  of 
double-ported  flat  design  on  the  low-pressure  cylinders.  The  engines 
with  all  warships  now,  are  designed  to  run  the  propellers  inwards  w 
going  ahead,  so  that  the  starting  platform  is  in  the  center  of  the  4 
and  here,  as  is  now  the  universal  practice,  wrought-steel  column^ 
the  front  supports  of  the  cylinders  which  are  independent  castings 
back  supports  of  the  cylinders  are  of  the  ordinary  cast-iron  A-fr 
with  ample  slipper  guide  surface.  The  condensers  are  separat^ 
placed  in  the  wings  of  the  ship.  The  total  cooling  suriace  is  [6,014  i 
feet  _ 

The  bedplate  is  of  cast  steel.  The  working  parts  of  the  engine"! 
erally  are  of  forged  steeJ,  but  the  crankshaft  h  of  nickel  steely  cTie  tl 
parts  being  interchangeable.  The  external  diameter  is  16K  inches,  1 
an  8!4'inch  hole.  The  propeller  shaft  is  of  wrought  steel  163/^  inches 
diameter,  with  83'1-inch  hole,  while  the  propellers  have  four  blades, 
diameter  being  17  feet,  and  the  mean  pitch  18  feet.  The  four  1>ladc4. 
the  boss  are  of  manganese  bronze.  ^ 

The  boilers  are  of  the  Belleville  type,  with  economiiers.     There  4| 
in  all  of  which  20  consist  of  eight  elements  of  generating  tube!t 
seven  elements  of  economizer  tubes;  whiJe  the  retnaining  five  boilers  h 
seven  elements  of  heating  and  six  elements  of  economizer  tubes, 
total  heating  surface  is  37,452  square  feet,  and  the  grate  area  1276  squ 
feet.    The   two   funnels  are    14  feet   in   diameter  over  the   casings, 
height  from  the  firegrate  being  91    feet.    There  is  the  usual  compi 
system   of  pumps,   with    blowing  engines   for   the   furnaces.     The   U 
weight  of  the  machinery  is  1355  tons.     The  machinery  is  practically  cfi 
pleted  and  ready  to  be  placed  on  board  the  ship,  which  is  to  be  coiti|| 
Sot  sea  in  May  of  next  ytM.—Engineermg,  Nov.  16,  1900. 
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THE   FIRST-CLASS   BATTLESHIP   ALABAMA. 

The  Alabama,  whose  record  of  17  knots  an  liour  on  htrr  recent  official 
trip,  ptacesi  her  at  the  iVnnl  rafik  of  our  battleships  for  s^peerl,  will  alwa>'s 
he  a  vessd  ijf  particular  itucrif?itt  from  the  fact  lliat  in  her  we  see  the 
introthiction  of  a  new  type  in  the  United  States  navy.  Comparing  her 
with  the  Oregon,  the  Iowa  or  the  Kearsarge,  the  most  noticeable  di^er- 
rnce  is  the  entire  absence  of  the  S-inch  ^un.  Hitherto  our  biiltk"iship& 
have  been  distinguished  from  ihose  of  other  navies  largely  by  the  fact 
that  iht-y  carried  a  much  heavier  armament,  dt*e  chiefly  to  the  presence  on 
board  of  a  complete  battery  of  guns  which  weri?  tti termed iate  in  ptiwer 
between  the  main  battery  of  iJ*inch  and  13-inch  guns,  and  the  secondary 
battery  of  rapid-fire  guns  of  5*inch  and  6-inch  caliber.  The  battleships 
of  Great  Britain.  France  and  Germany,  and  with  a  few  exceptions  of 
Russia^  have  carried  no  guns  of  a  caliber  between  the  ti-ineh  and  the 
6^tnch  weapons,  and  in  the  Alabama  we  see  the  first  disposition  on  the 
part  of  o«r  naval  constructors  to  follow  the  European  practice.  Although 
the  absence  of  the  8- inch  g:un  is  very  sincerely  regretted  by  most  of  our 
officers  of  the  line,  it  cannot  be  denied  that  in  the  Alabama  the  heavy 
secondary  battery  of  6-inch  g^ns,  on  account  uf  its  rapirliiy  of  fire  and 
the  enormous  weight  of  metal  which  can  be  thrown  in  a  specified  time. 
goes  far  to  offset  the  removal  of  the  very  popular  8-inch  breech-loading 
rifle. 

The  Alabama  was  authorized  June  to,  i8g6;  the  contract  for  her  con- 
stnjction  by  the  William  Cramp  Si  Sons  Ship  and  Engine  Building  Com- 
pany was  signed  the  following  September;  the  keel  was  laid  the  Decem- 
ber  of  the  $ame  year,  and  the  vessel  was  launched  on  May  18.  1898,  and 
has  now  been  completed  about  eleven  months  later  than  the  contract 
date,  the  delay  being  due  to  the  failure  of  the  buihjers,  on  account  of 
the  armar*plate  coniroversyt  to  receive  the  necessary  armor  during  the 
consiruction  of  the  ship.  The  vessel  is  360  feet  long.  72  feet  2V4  inches 
broad,  and  has  a  mean  drafts  when  fully  equipped  for  <iea»  and  with  800 
tons  of  coal  on  board,  of  2j  feet  6  inches.  Her  displacement  on  the 
draft  given  is  n.S^S  ton;*.  She  is  driven  by  twin-screw;  vertica!,  friple- 
expansion  engines,  and  steam  is  supplied  by  boilers  of  the  Scotch  type. 
Her  normal  coal  supply  is  800  tons  and  her  bunker  capacity  with  nominal 
loose  stowage  is  ijoo  tons,  while  with  close  stowage  she  can  bold  1440 
tons  in  the  bunkers.  As  conipared  with  the  Kentucky  and  Kearsargc. 
she  ha.%  about  8  feet  more  freeboard,  due  to  a  spar  deck  which  extends 
from  the  bow  about  two-thirds  of  the  way  out.  Her  protection  con^sts 
of  a  belt  of  HarveyiEcd  armor  of  a  fnaximum  thickness  of  iCj^j  mches, 
which  tapers  toward  the  bow  and  stern.  Above  the  belt,  amid^ships,  side 
armor  of  6  inches  is  carried  up  to  inclose  and  protect  the  gtins  of  the 
secondar>'  battery.  The  main  battery  of  four  13-inch  guns  in  carried  in 
cltiptical  balanced  turrets  which  have  14  inches  of  armor  protection.  The 
secondary  battery  is  extremely  powerful  and  consists  of  fourteen  6-inch 
rapid- tire  guns,  twelve  of  which  are  carried  on  the  main  deck  and  two  on 
the  boat  deck  amidships.  She  is  also  armored  with  sixteen  6- pounders. 
tix  Impounders,  four  Colts,  and  two  3'iticb  field  guns.  She  is  fitted  with 
four  tubes  for  the  discharge  of  Whitehead  torpedoes. 

In  various  articles  on  naval  matters  which  have  appeared  from  time  to 
time  in  the  ScientiHc  American^  wc  have  described  and  illustrated,  with 
sectional  views,  the  structural  features  of  the  barbette  of  a  modern  war- 
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ship:  bul  wc  think  IhM  th*  most  knowing  oC  ihc  naval  "  .t,=„ 
our  reaHcfs  will  be  able  to  Warn  sumcthinit  from  .if-  ''*^" 

ration  shoeing  the  mterior  of  a  barbette  li^orT    he  t'ur'rT^*"' 
Tb*  photograph  from  whtcli  our  plat,  was  mtd^  u  o".  o**^ 
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plujtographs  which  were  fikd  wiUi  the  Chief  r 
during  the  construction  of  the  Alabama  It  wa  °"^^^"*^tor  af  the  Navy 
of  the  superstructure,  the  deck  upon  which  the  n  i  ^^^^  *^'^  *^*''  ^^^ 
of  the  barbette  are  standing  being  the  main  declf"^*^      ^^oimti  ihe  edge 

The  barbette  is  a  vertical,  cylindricaU  hcavilv  arm       j 
extends  from  the  protective  deck  to  a  height  of  x  (TTo     ^^^^^^^^   whkk 
main  deck.    The  duty  of  this  redoubt  is  to  orof«I»  !l    '"^^^s  above 

vr  i^ect  the  unarmored  b 
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of  the  liirret,  the  mechanism  by  which  it  ii  rotated,  and  the  hoist  by 
which  the  am  tn  tin  it  ion  is  brought  up  to  the  guns.  Wilhin  this  cylinder, 
which  is  about  12^  feet  in  depth,  is  located  a  circular  track  upon  which 
is  a  circle  of  twenty-one  conical  rollers^  which  arc  held  in  their  proper 
spacing  and  radial  position  by  means  of  two  concentric  ringSj  firmly 
braced  together,  as  clearly  seen  in  the  illustration.  Upon  these  rollers 
is  carried  the  whole  weight  of  the  turret,  the  guns  and  their  mounts,  a 
total  of  277  tons.  The  lower  half  of  the  turret  is  in  the  form  of  a 
circular -in  verted  cone  and  is  unarmored;  the  upper  and  armored  portion 
of  the  turret  is  elliptical  in  plan,  and  the  rear  portion  of  it  projects  over 
the  top  edge  of  the  barbette,  enough  space  being  left  between  the  turret 
and  barbette  for  easy  clearance  in  turnings 

The  barbette  is  protected  for  two-thirds  of  its  circumference  with  14 
inches  of  Harveyi;ied  armor,  the  remaining  one-third,  or  the  portion 
which  is  nearest  to  the  point  of  view  from  which  the  photograph  was 
taken,  is  protected  with  10  inches  of  armor^  less  protection  being  needed 
on  this  portion  of  the  barbette  because  it  is  screened  by  the  6-inch  side 
armor  on  the  hull  of  the  vessel.  The  armor  is  bolted  to  a  backing  of 
leak,  wilhin  which  is  I  inch  of  steel  plating  attached  to  a  heavy  framing 
of  steeJ  beams,  angles  and  channel  beams.  The  internal  diameter  of  the 
barbette  is  27  feet. 

Immediately  within  and  below  the  circle  of  rollers  is  seen  the  massive 
circular  rack  which  forms  part  of  the  turning  mechanism  of  the  turret, 
rotation  being  effected  by  means  of  two  electric  motors  carried  in  the 
fease  of  the  turret-  The  shafts  of  these  motors  are  connected  by  suitable 
gearing  with  pinions  which  engage  the  circular  rack;  and  the  training 
of  the  great  weight  of  the  turret  and  guns  is  accomplished  with  a  speed 
and  accuracy  which  are  impossible  when  hydraulic,  compressed  air,  or 
steam  motors  are  used. 

The  after  barbette  of  the  Alabama  contains  altogether  26  tons  of  armor 
The  total  weight  of  the  installment,  including  turrets  and  guns,  is  783 
tons.  The  forward  barbette  and  turret,  however,  are  much  heavier,  the 
total  weight  in  this  case  being  97S  tons.  This  increase  is  due  to  the 
fact  that  the  Alabama  carries  her  forward  guns  above  the  spar  deck, 
and,  therefore,  some  7H  feet  to  8  feet  higher  above  the  water-line  than 
the  after  pair  of  guns*  the  increase  in  weight  being  due  entirely  to  the 
increased  height  of  the  barbette. — Scifttii^  Americanf  Sept,  8,  1500. 


THE  NEW  BATTLESHIPS, 

The  Scienii^c  Amerkmt  published,  in  its  issue  of  June  9  last,  an  illustra- 
tion and  description  of  the  three  battleships  then  designated  Georgia, 
Pennsylvania  and  New  Jersey.  Some  time  later,  after  the  report  of  a 
special  board,  the  Navy  Department  assigned  those  names  to  the  three 
thips  that  are  to  carry  superposed  turrets,  while  the  two  vessels  appro- 
priated for  by  the  last  session  of  Congress,  bearing  the  names  of  Virginia 
and  Rhode  Island,  will  be  as  described  and  pictured  in  our  issue  of  last 
June. 

Without  going  into  the  merits  of  the  case,  the  majority  decision  of 
the  special  board  in  favor  of  arming  three  of  the  five  new  battleships  with 
superposed  turrets  followed  directly  upon  the  final  acceptance  trials  of 
the  Kearsarge.    The  object  of  the  board's  being  was  the  determining  of 


!' 


the  better  type  of  ship,  all  five,  of  course,  to  be  alike,  and  the 
or  recommend  at  toil  showed  the  board  to  be  hesitating  in  judgment,! 
result  h  to  miss  the  prime  opportunity  of  fashioning  6ve  ships  oi  ab 
sitntiarity,  a  feature  of  fighting  eti^ciency  in  combined  operations  haj 
to  be  overvalued,  M 

In  general  dimensions,  these  ships  will  be  like  those  describe^l 
viously.  They  will  have  a  load-water-line  length  of  435  feet;  an  extn 
beam  of  76  feet  10  itiches:  a  trial  displacement  of  tSiOOO  tons;  a  m 
draft  at  trial  displacement  of  24  feet;  a  neatest  draughty  full  load,  ol 
feet;  a  total  coal*bunker  capacity  of  1900  tons;  and  a  trial  speed  ol 
knots. 

The  most  important  difference  in  hull  between  these  ships  and 
of  later  appropriation  is  in  the  wood- sheathing  and  coppering 
these  ships  will  receive.  Throughout  the  bottom  and  bilges  and  up  t 
height  of  three  or  four  feet  above  the  waier-line  there  will  be  a  th 
covering  of  fine  pine  carefully  tapped  to  the  underlying  metalHc  skin  I 
rendered  water-tight  and  non-galvanic.  Over  this  will  t>e  laid  the  cop] 
The  advantages  of  this  system  are  too  well  known  to  need  eicplanat 
here;  and,  in  consequence^  the  ships  will  prove  far  more  economical 
their  consumption  of  coal,  readier  at  all  times  for  high-power  service,  a 
able  to  maintain  their  speed  even  after  months  in  the  fouling  waters 
the  tropics.  Such  of  our  sheathed  and  coppered  craft  as  have  dt 
service  in  the  Far  East  have  proved  valuable  practical  examples  ofl 
advantages  of  this  system  of  bottom  protection.  f 

In  hull  form  there  will  be  a  novelty,  common  to  all  five  of  the  fl 
battleships,  in  the  way  the  uniform  freeboard  of  ao  feet  is  maintatf 
from  bow  to  stern.  Apart  from  the  military  advantage  gained  in  1 
added  height  of  the  guns  of  the  main  battery  aft,  there  will  be  a  net  g 
in  accommodations  of  infinite  comfort  and  healthtulness  to  both  offic 
and  crew.  None  of  them  will  be  shut  up  behind  the  blank  walls  of  hea 
armor,  as  heretofore,  lighted  only  by  artificial  means,  but  the  Uvi 
spaces  will  all  have  air  ports  and  direct  access  to  sunlight.  This  ad<! 
freeboard  aft,  too,  will  make  the  ships  more  weatherly  in  a  following  t 

The  armor  protection  to  the  hull  will  consist  primarily  of  an  S-ft 
water-line  belt,  s  feet  of  which  will  be  below  water  at  load  draft.  1 
maximum  thickness  of  this  belt  is  maintained  amidships  for  a  distal 
of  192  feet  abreast  the  engines  and  boilers.  From  the  top  downwarc 
feet,  this  armor  will  be  n  inches  through,  and  thence  to  the  armor  sh 
will  taper  to  8  inches*  The  belt  is  continuous  from  bow  to  stern 
varying  thicknesses.  For  a  distance  of  60  feet  forward  and  J2  feet  ab 
the  central  portion,  the  plates  are  to  have  a  maximum  thickness  ol 
inches  and  a  minimum  of  6»  the  maximum  9  inches  ranging  downwarc 
feet.  For  a  distance  of  i6j4  feet  forward  and  aft,  the  next  course 
armor  will  have  a  greatest  thickness  of  6  inches  and  a  least  thickness 
4H1  the  limits  of  dimensions,  as  in  all  following  cases,  being  similar 
those  in  the  portions  already  described.  Seventeen  feet  forward  and  s 
next,  the  armor  will  have  a  maximum  thickness  ol  5  inches  and  a  mi: 
mum  of  4,  while  the  remaining  armor,  running  forward  to  the  bow  a 
aft  to  the  stern,  will  have  a  uniform  thickness  of  4  inches.  This  ad 
will  be  treated  by  the  Krupp  process,  ^ 

Above  the  main  belt,  for  a  distance  of  245  feet  amidships,  i,  r,  throii| 
out  the  position  of  the  main  broadside  rapid-fire  battery  of  6-incb  gnti 
the  sides  will  be  reinforced  hy  armor  of  a  uniform  thickness  of  6  in 
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This  armor  will  reach  all  the  way  up  to  the  main  deck*  and  it  will  be 
joined  to  the  barbettes  of  the  12-inch  turrets  by  athwartship  armor  of 
6  inches  in  thickness  aft,  and  by  inclmed  armor  of  like  ihickncss  forward, 
yielding,  in  this  latter  case,  the  added  protection  of  glacis  against  the 
head'On  raking  fire  of  an  enemy.    The  after  athwartship  armor  h  vertical. 

There  will  be  a  curved  protective  deck,  reaching  from  bow  to  stern, 
being  15^  inches  thick  on  the  flat  and  3  inches  thick  on  the  slopes.  A 
ceUulose  belt  3  feet  in  thickness  will  be  worked  contiguously  from  bow 
to  stem  along  the  sides  above  the  protective  deck.  The  obturating 
materia]  will  be  the  well-known  cornpith  cellulose. 

Wood  will  be  used  very  sparingly,  and,  where  indispensable  and  not 
exposed  either  to  the  weather  or  under  water,  will  be  fire-proofed.  Light 
meta]  bulkheads  will  supplant  the  usual  wooden  partitions  in  the  living 
spaces,  some  of  the  furniture  will  be  of  pressed  metal,  the  chart-house 
will  be  of  bronze,  and  all  of  the  decks  under  cover  will  be  laid  with 
linoleum.  To  guard  against  the  overheating  of  the  magazines,  there  will 
be  a  4- inch  air  space  around  them  in  addition  to  a  coating  of  some  non- 
conducting material,  while  certain  of  the  magazines  are  to  be  arranged 
so  that  they  may  be  chilled  by  compressed  air  from  the  refrigerating 
plant. 

Each  ship  will  he  fitted  as  a  flagship,  and  accommodations  will  be 
provided  for  i  flag  oflliccr,  i  commanding  officer,  I  chief  of  staff,  jo  ward- 
room officers,  1^  junior  officers,  10  warrant  officers,  and  658  seamen  and 
marines;  a  total  complement  of  703  persons. 

The  refrigerating  plant  on  each  ship  will  have  a  cooling  equivalent  of 
two  tons  of  ice  daily;  and  a  steam  laundry,  capable  of  handling  the 
clothes  of  seventy-five  persons  per  diem,  will  do  most  of  the  washing  and 
ironing  for  officers  and  enlisted  men. 

The  fighting  powers  of  the  vessels  will  be  centered  in  the  main  battery 
of  four  l24nch  and  eight  8-Jnch  breech-loading  rifles,  the  main  rapid-lire 
battery  of  twelve  6-incb  breech-loading  rifles,  the  secondary  rapid-fire 
battery  of  twelve  14-pounders  and  a  dozen  3-pounders,  and  the  auxiliary 
battery  of  eight  impounders,  two  field  pieces,  two  machine  guns,  and  a 
half-dozen  0.3  automatic  guns. 

The  four  12-inch  rifles  will  be  mounted  in  two  elliptical,  balanced  tur- 
rets 10  inches  thick  except  for  the  slanting  port  plates  an  inch  heavier. 
These  guns  will  fire  through  arcs  of  270  degrees.  Four  of  the  8-inch 
^ns  will  he  superposed  upon  these  turrets,  fixed  to  move  in  unison, 
and  they  will  be  sheltered  by  walls  of  6-inch  armor  increased  half  an 
inch  on  the  slanting  face  plates.  The  four  remaining  8-inch  guns  will  be 
mounted  amidships,  two  on  each  side,  on  the  main  deck,  and  will  be 
housed  in  independent  turrets  similar  to  those  placed  above  the  t2-inch 
gtjns.  These  S-tnch  rifles  will  have  arcs  of  fire  of  180  degrees,  ranging 
from  dead  ahead  to  dead  astern.  This  arrangement  of  the  12-  and  8-inch 
gnns  gives  a  bow  and  a  stern  fire  of  six  8*s  and  two  12's,  and  a  broadside 
of  six  S's  and  four  12* s. 

The  6-)nch  guns  are  arranged  in  broadside  similarly  to  the  ships  pre- 
viously shown  last  June.  Each  6-inch  gun,  of  which  there  are  six  on  each 
broadside,  has  an  arc  01  fire  of  1  to  degrees,  and  the  ports  are  so  arranged 
that  the  guns  can  be  turned  inboard  within  the  side  line,  the  guns  swing- 
ing toward  one  another  in  pairs;  beginning  forward,  the  first  gun  turns 
aft  while  the  next  one  swings  its  muzzle  forward,  etc,  to  the  after  pair. 
This  arrangement  does  away  with  the  inconvenience  of  dismounting  the 


gtiof  to  avotd  obstructions  or  to  guard  them  agmiiist  the  stress 
weather.     Each  of  these  guns  is  sheltered   behind  a  heavy  port  ^ 
ftpd  there  is  a  splinter  bulkhead  of  ly^-inch  aicke]  steel  between 
and   tts  neighbor  on  either  side.    The   14-po under s»   sheltered 
armor  of  2-inch  steel  and  shields,  are  to  be  mounted  on  the 
well  Eorward  and  aft  and  tip  in  the  superstrttctttre   on   the  ma] 
forward  and  aft  of  the  a  midship  S-inch  turrets.     The  twelve  3-] 
are  to  be  mounted  on  the  bridges  and  on  the  superstructure  dei 
the  Impounders,  automatic  and  otherwise,   and   the   Gatlings,  ai 
placed  in  the  tops  and  in  the  boats. 

The    submerged   torpedo-tubes,   of   which    there    are    two,   are 
placed,  one  on  each  side,  well  forward,  and  the  operator  is  to  contro 
ttibe  from  an  armored  station  on  the  deck  aboi-e,   sufficiently 
to  be  proof  against  6-pounder  fire. 

The  rates  of  fire  given  previously  for  the  two  other  battleships 
the  case  of  these  vessels  and  will  be  as  follows;  With  ammunitii 
plied  as  fast  as  the  electrical  hoists  can  bring  it  to  the  guns,  the 
guns  will  fire  once  in  every  i3^  minutes;  the  Scinch  0uns  once 
50  seconds;  and  the  6-inch  guns  three  times  a  minute. 

The  motive  engines  will  be  of  the  four-cylinder  triple-expansioi 
actuating  twin  screws,  and  capable  of  developing  19.000  indicated 
power    The  steam  pressure  will  be  250  pounds,  the  strolce  four  feet, 
the  cylinders  will  be,  H.  P.  J5  inches,  I.  P.  57  inches,  and  two  L.  ft 
of  66  inches.     Number  of  revolutions  a  minute,  t:zo. 

There  will  be  twenty-four  boilers  of  the  straight  water-tube 
placed  in  six  water-tight  compartments.  They  will  have  quite  iJSo  sqi 
feet  of  grate  and  55,000  square  feet  of  heating  surface.  The  air  pre* 
in  the  ash-pits  will  not  exceed  one  inch  of  water.  On  trial,  the  ships 
carry  only  900  tons  of  coal  and  a  reserve  of  66  tons  of  fresh  water 
be  carried  either  in  tanks  or  in  the  double  bottom  during  that  time, 
originally  contemplated,  one  50-foot  steam-cutter  or  picket-bDat  wa 
have  been  carried  by  each  ship,  hut  since  the  report  of  captains  of 
attacking  f!eet  during  the  recent  maneuvers  at  Newport,  it  is  hi| 
probable  that  each  ship  will  be  gi^^en  two  for  vidette  service  aga 
torpedo-boats  or  submarine  craft. 

Each  ship  will  carry  quite  570  tons  of  offensive  antmunttion«  not 
ing  torpedo  outfit. 

Thirty-six  monihs  is  the  maximum  time  allowed  for  the  buil< 
each   ship,  and  the  limit  of  cost  is  $3,600,000,  exclusive   of  ai 
armament. 

These  ships  were  authomed  by  the  act  of  Congress  approved  Mj 
1890. — Scienti^c  Amtrican^  Nov.  17,  1900, 
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THE  NEW  ARMORED  CRUISERS  OF  THE  CAl 

FORNIA  AND  MARYLAND  TYPES. 

No  feature  of  our  latest  naval  programme  shows  more  forcib  _ 
impress  of  the  lessons  learned  by  our  late  war  with  Spain  than  th^ 
armored   cmisers  now   nearly  ready  for   the  bidding  contractors.     1 
new  battleships  are  typically  fine  craft  and  thoroughly  up  to  data 
it  is  the  armored  cruiser  that  marks  most  sharply  the  pace  we  ha^ 
out  for  ourselves.    The  armored  cruiser,  besides  being  the  eyes 
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|<of  the  fleet,  will  take  its  place  if  need  be  in  the  line  of  battle.    The  New 
Vork  was  an  advance  upon  her  British  prototype;  the  Brooklyn  was  an 
limp  rove  me  nt ;  but  the  California  and  her  class  are   really  second-class 
fliattJeships  with  armored-cruiser  speed,  any  one  of  which  against   the 
[combined  batteries  now  on  the  New  York  and  Brooklyn  could  hold  its 
Jown  with  a  very  fair  prospect  of  giving  the  two  other  ships  a  pretty  bad 
Imbbing.     Such  is  the  rapid  rate  of  naval  development  to-day.     The  six 
ships  in  question  were  provided  for  by  the  acts  ol  Congress  of  March  3, 
iSgg,  and  June  7,  1900,  respectively,  three  ships  being  appropriated  for  at 
each  time:  and  those  of  the  earlier  act  arc  required  to  be  sheathed  and 
coppered,  while  the  last  three  allowed  for  were  not  so  specified.    Should 
authority  be  given  to  sheathe  and   copper  the  latter  vessels,  the  con- 
tractors must  stand  ready  to  do  so. 

The  general  dimensions  of  the  sheathed  and  coppered  ships  are  as 
follows: 

Length  oq  load  wttter-litiis  ..,.....*.. .., . .  503  feet. 

6emm,  extreme,  at  load  irater-Une. *,,..,.  70    ^* 

Trliil  dUplacement.  about 13,SO0  tons. 

Mtsim  draft  at  at  trial  dl  Ap  lace  men  t,  aboni  .«..«.  34  feet  41  IncUei, 

Greatest  draft,  fuU  load, ..,,-,. 3<J    '*     6       ** 

Coal  carried  00  trial , SOU  tons. 

Total  isoai  banker  capacity ....,..,,.*.  3,000    *^ 

Ft#d  water  carried  on  trial  *......,,.,.., ,  75    *» 

Speed  not  lets  than ...,..,.,..  ^  knots. 

If  axtmam  indicated  horse- power  .  * SS^OOO 

The  only  dimensional  particulars  in  which  the  unsheathed  ships  will 
differ  from  the  others  are  a  maximum  beam  six  inches  less  and  a  lighter 
trial  displacement  by  400  tons:  in  other  respects  they  are  alike. 

The  ships  will  have  the  usual  extensive  bulkhead  system  and  close 
water-tight  subdivisioning  common  to  all  modern  hghting  ships,  and  the 
double  bottom  will  be  so  arranged  that  a  reserve  supply  of  fresh  water 
may  be  carried  there.  The  ships  will  have  both  docking  and  bilge  keels. 
The  main  deck  will  be  the  only  wooden  deck,  the  others  being  laid  with 
linoleum;  and  ihe  use  of  wood  will  be  restricted  to  the  last  degree,  all 
of  that  within  the  vessels  being  fire-proofed. 

The  fighting  positions  and  the  *'  vitals  "  will  all  of  them  be  sheltered 
behind  walls  of  Kruppized  steel,  and  the  arrangement  of  armor  protection 
Will  be  as  follows:  First,  a  water-line  belt  7  feet  6  inches  wide  eKtending 
tfrora  bow  to  stern.  The  belt  carries  its  maximum  thickness  45^  feet  from 
the  top  down,  whence  it  tapers  to  the  armor  ledge.  For  a  distance  of 
244  feet  amidships,  the  armor  wiM  have  a  maximum  thickness  of  6  inches 
and  a  minimum  of  5;  thence  to  the  bow  and  to  the  stern  the  belt  will 
have  a  uniform  thickness,  top  and  bottom,  of  354  inches.  For  a  distance 
of  232  feet  amidships,  above  the  water-line  belt  and  up  to  the  main  deck, 
the  sides  will  be  reinforced  by  5-inch  armor;  transverse  bulkheads,  turn- 
ing inboard  at  the  ends  of  this  side  armor,  will  complete  the  central 
casemate  housing  the  ten  6-inch  guns.  These  transverse  bulkheads  will 
be  4  inches  thick  The  protective  deck  will  be  continuous  from  bow  to 
stern:  on  the  flat  it  will  be  l54  inch  thick  and  on  the  slopes  4  inches 
thick.  Above  this  protective  deck  a  cellulose  belt  3  feet  thick  will  be 
worked  along  the  sides  from  one  end  of  the  ship  to  the  other.  It  15 
required  that  the  water-ltne  armor  belt  he  so  pbced  that  at  least  a  foot 
oi  St  will  be  out  of  water  at  deepest  draft. 
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The  armament  will  consist  of;  A  main  batt#^r^  ^r  t  ^^^ 

brecch-loadbg  rifles  and  fourteen  Scvcaliber  ^n^l  k""^  45^eaIiWr,  8^i 
and  a  secondary  battery  of  eighteen  14  pound«'!"  i^^f  *'*'''**"^'^^^  ^'^ 
l-pounder  automatic  guns,  four  i -pounder  sinffLll  T*"  ^P^^^nders,  f 
field  guns,  two  machine  guns,  and  a  half  a  do^eiri  ?rnfii  fTu  ^'^'^  ^"^ 
boat  service.  There  will  be  two  suhmerLd  ta^r^^T^^  t''^'^''^  ^^^^^^ 
on  the  broadsides  pretty  well  forward  Th^^T^l''  ^*'  ^"^  ^"^  P'^ 
mounted  in  two  balanced  elliptical  turrets  on  the  ™f«  ^^1*^^  ^^"^  ^"^ 
aft  of  the  superstructure.  These  turrets  will  be  firT^^n  ^  forward  j 
with  slanting  faces  %  inch  thicker.  The  turretTl!!^  •  6  mches  th 
electrically,  and  are  to  fire  through  arcs  of  270  deLr  ^%^<^^^rol 
ammunition  supply  ts  one  complete  round  of  oowfW  -^^^  ^  ^^* 
each  electric  hoist  every  fifty  seconds.  F   i*aer  and   projectile 

The  four  6-inch  guns  mounted  on  the  mam  deck  a       ►     1. 
sponsoi^s  at  the  four  main  corners  of  the  superstni<^t»^^         5^  Placed 
through  arcs  of  145  degrees-the  forward  ones  froo^^r:,  ^"J*  ^""^  *«>  * 
the  after  ones  from  dead  astern  forward.     These   srii  ^"^^d  aft,  a 

5-inch  armor.    The  ten  other  6  inch  guns,  five  on  eT^h  k''*'  P''?**^^*^*! 
be   placed  amidships  on  the   gun    deck^the    forward    itf^^^l^^''*  ^^ 
ahead,  while  all  the  other  guns  on  each  side  will  hav^  ar         iJ^^   ^^' 
degrees,  and  will  be  arranged  to  house  within  the  side  i  ^L^*"^  **^  ' 

will  be  separated  by  2'4'inch  splinter  bulkheads  The  ^^^^  fhesc  gu. 
will  be  run  by  electricity,  and  are  to  supply  each  6-inch  "'^'^'L*****^ 
complete  rounds  every  minute.  The  14-pounders  will  W^^  ^  ^^^ 
the  gun  deck  and  up  in  the  superstructure,  two  forward  ^5**^"**^*^  <= 
of  the  6-inch  battery  on  each  side,  and  four  on  each  H^  a^^  ^  ^^'^  * 
the  6-inch  guns  up  in  the  superstructure.     The    vpound  ^^*^*^^ 

mounted  on  the  superstructure  deck  and  on  the  bridttecs  wKn'^^  ^^^  *^  ^ 
i-pounders  are  to  fill  the  military  tops.  Each  H-poundTer  i<  T^'l^  "**  ^ 
plied  six  rounds  a  minute,  while  the  3-ponnders  are  to  have  t  ^^ 

The  firing  stations  for  the  torpedoes  will  be  sheltered  from°\ 
of  6-pounders  and  lighter  pieces,  and  arc  to  be  located  above  ^  '^  > 

tubes.    The  conning-towcr.  located  at  the  fore  end  of  th.-  Z^      torpedo 
will  be  of  steel  9  inches  thick,  and  the  signal  tower    located  ff^r^'^r'' 
end  of  the  superstructure,  wiU  be  of  steel  five  inches  thick      Tl,       l 
house  will  be  of  bronze.     All  magaiines  are   to  be  carpftillv    ■       f     \ 
and  certain  of  them  are  to  be  chilled  by  the  refrigerating  Xm '""^rf 
also  to  be  easily  susceptible  of  instant  flooding.  ^  "* 

Because  of  the  extensive  application  of  electricity,  the  shin 
pretty   large  generating  plants,  having  a  total   output    from^  th      *^^ 
units  of  6250  amperes  at  80  volts— power  enough  to  run  all  the         ^^*^ 
tion  hoists,  work  the  turrets,  drive  some  of  the  ventilaiing  fan  *^^"^*' 
machine  shop,  and  furnish  power  for  the  steam  laundry  which  is^to*^^   V 
major  share  of  the  officers*  and  crew*s  washing.     Owing  to  the  h     h  *f 
board  of  the  ships  and  to  the  fact  that  it  is  carried  uniformly  frfm  k"' 
to  stern,  very  excellent  accommodations  will  be  provided  for  the  offi 
and  enlisted  men,  of  which  the  complement  will  consist  of-  i  flas?  offi    ^* 
I  commanding  officer,  1  chief  of  staff,  20  ward-room  officers    15  fu"^' 
officers,  10  warrant  officers,  and  777  enlisted  men,  a  total  of  S22* persons***" 

The  ships  will  have  twin  screws,  driven  each  by  its  own  triple  exm 
sion  engine  of  the  four-cylinder  type.    The  high-pressure  cylinders  wo] 
be  36  mches  m  diameter,  the  mtermediate-pressure  cylinders  will  be  laoU 
inches  in  diameter,  and  the  two  low-pressure  cylinders  of  each  en^n 
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rWill  be  69  inches  in  diameter.  They  will  have  a  common  stroke  of  45 
inches,  and  the  engines  will  make  about  133  revolutions  when  developing 
the  maximum  indicated  horse-power  of  23,000.  Steam  will  be  supplied 
by  30  boilers  of  the  straight-tube  water-tube  type  placed  in  S  water-tight 
compartments.  They  will  ha%'e  a  combined  grate  surface  of  at  least 
1590  square  feet  and  a  total  heating  surface  of  quite  68,00a  square  feet. 
The  four  funnels  will  rise  100  feet  above  the  grate  bars.  The  normal 
reserve  of  fresh  water  will  he  rso  tons — ^just  half  of  that  carried  on  trial, 
andt  excepting  coal,  the  trial  displacement  will  call  for  two-thirds  of  all 
other  stores. 

The  ships  will  carry  ammunition  enough  to  put  up  a  good  long  fight; 
500  rounds  being  allowed  the  8- inch  g«ns»  2feio  rounds  for  the  6- inch 
gunSf  4500  rounds  for  the  14-poundersp  6000  rounds  for  the  j-pounders, 
and  a  pretty  libera!  supply  for  the  resL  Provision  is  to  be  made  for 
closing  many  of  the  water-tight  doors  automatically.  <  t.,  from  a  single 
controHing  station,  and  every  care  has  been  taken  to  minimize  the  con- 
sequences  of  accident  or  injury.  Three  years  is  the  maximum  time  limit 
for  the  construction,  and  the  maximum  limit  of  cost  is  $4,000,000  in  the 
caje  of  the  ships  of  iSqq  and  $4,250^000  in  the  case  of  the  ships  provided 
for  during  the  present  year. 

We  have  ample  reason  to  be  proud  of  these  latest  products  of  our 
naval  designers;  and  in  either  peace  or  war  they  are  bound  to  command 
a  wholesome  respect. — ScinUi^c  American,  Dec,  i,  1900. 


LAUNCH   OF  THE  MONITOR  WYOMING. 

The  Wyoming  was  launched  at  the  Union  Iron  Works,  San  Francisco. 
on  September  8,  in  the  presence  of  His  Excellency  the  Governor  of 
Wyoming  and  an  enormous  crowd  of  spectators.  While  a  powerful  ves- 
sel, the  Wyoming  is  considerably  less  in  dimensions  compared  with  the 
Monterey,  though  both  arc  practically  of  the  same  type.  The  Monterey 
is  255  feet  in  length,  and  is  59  feet  beam,  with  a  depth  of  14  feel  10  inches. 
The  Wyoming's  dimensions  are:  Length,  252  feet:  beam,  50  feet;  and 
mean  draught*  12  feet  6  inches.  The  side  armor  of  the  former  vessel  is 
iS  inches  in  greatest  thickness,  tapering  to  S  inches  at  the  ends;  of  the 
latter,  11  inches,  tapering  to  3  and  5  inches.  Displacement:  Monterey, 
4084:  Wyoming,  3235;  horse-power  engines,  5244  and  2400  respectively: 
speed,  13.6  and  12. 

The  armament  of  the  Monterey  consists  of  two  12-inch  and  two  10- inch 
main  battcT>%  six  6>pounders^  four  i-pounders,  two  Catlings.  Of  the 
Wyoming,  two  12-inch*  four  4-inch  rapid-fire,  two  6-pound  semi-auto- 
matic, four  I -pound  automatic,  and  additional  four  automatic  1 -pounders 
have  been  authorized. 

Although  the  Wyoming  will  carry  only  two  heavy  guns,  as  compared 
with  four  carried  by  the  Monterey,  the  increased  power  of  her  two  12- 
inch  rifles,  due  to  greater  length  and  smokeless  powder,  is  such  thai 
one  round  from  them  will  have  12,800  foot-tons  more  energy  than  one 
round  from  the  four  guns  of  the  larger  vessel. 

The  keel  of  the  new  monitor  was  laid  in  October,  1899,  and  her  com- 
pletion is  promised  in  six  months.— Sci^nti^c  Am^rk&n,  Oct.  13,  igoo. 
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THE  PROTECTED  CRUISERS  OF  THE  ST. 

CLASS. 

A  point  has  been  reached  in  the  development  of  tfac^  new  Ub 
navy  in  which  we  not  only  have  ceased  to  follow  the  lead  of  i 
but  are  producing  origina.1  designs  oi  ships  and  novel  details^ 
being  followed  by  forei^  constnactors.  It  is  true  that  m  size  the 
States  navy  stands  fourth  among  those  of  the  worlds  but  in 
material,  equipment  and  efHciency  it  is  the  equals  if  not  the  sup^ 
any  other  navy.  This  result  is  due  largely  to  the  ability  and  er 
the  Bureau  of  Construction  and  Repair,  whicb.  under  the  Chi 
stnicior.  Rear- Admiral  E^ilip  Hichborn.  has  been  responsible 
design,  constmctiou  and  maintenance  in  a  state  of  efHciency  of  c 
navy.  The  latest  products  of  this  Bureau  are  fourteeti  vessels, 
construction  has  recently  been  authoriied,  namely,  five  battlesl 
about  15,000  tons  displacement,  six  armored  cruisers  of  about  1443 
displacement,  and  the  three  protected  cruisers  which  form  the  sd 
the  present  article,  of  a  little  under  10,000  tons  displacement.     Ji 

The  protected  cruisers,  to  be  named  the  St.  Louts,  Milwad 
Charleston  (the  latter  to  continue  the  name  of  the  3700-ton  vessd^ 
November  2,  1899,  off  Kamiguin  Island  in  the  Philippine  groafi] 
pare  favorably  with  their  class  in  other  navies.  In  fact,  so  clo! 
they  approach  the  type  of  second-class  armored  cruisers  that  thcj 
easily  be  mistaken  for  such.  In  an  engagement  they  would  proirc 
selves  a  match  for  some  of  the  armored  cruisers  of  other  imm 
comparison  of  their  principal  data  with  that  of  the  British  M|| 
class  wilt  demonstrate  their  value.  ■ 

tTNITSn  gTiTBS.  Gkkat   H 

SU  LoulA,    Mllwmukee,  Motunoii^H 

Ctitrlestos.  Kenu    91 

Len^tb  on  load  water-liae ......      434  feet  440  feet. 

Brei4ifa^  ex:tren)e  > . ,    , -         OS  fetft.  06  feet. 

Trial  di»p1aeement.. 9,700  tons,  B,m>0  tonifl 

MeM     draft     at     normal     dlft-  ^ 

pl^emeni ,...,,  ^ .,. ,         3S  feet  6  laebea.  24  fe«|H 

Engines,  twln-icrcw,  I.  M.  P. ,  ..81,000  33,000        JM 

8p0ed ,,        33  knots.  33  kmo9 

IfonxL^l  coal  tQpply ............      O.'iO  tons.  800  tons.' 

Coal  bunker  capacity , . . ,    1,500  tons.  1,000  tOQ 


Poor  0« Inch  R.  F.  iniu,  in  to 
Ten  6^iDeh  E.  F,  gnus  in  capei 
Ten  I3*pdr.  R.  F.  guna. 
Three  3*pdr.  R.  F,  ^m. 
Eij^bt  nuiebine  guns. 


FoDrteen  6-lncli  R,  F.  gnni. 
Eighteen  14'pdr,  R.  F,  jr«n». 
Twelve  3  pdr  R.  F.  ^na. 
Four  t-pdr.  aatomatic. 
Elgbt  1-pdr.  R,  F.  ^a«. 
Two  S*lneh  R.  F.  field  grana. 
Two  machine  irons,  0.30  caliber. 
Eight  automatic  g^ans,  O.SO  caliber. 

paoTacTtoK. 

Main  aide  arm^ir ^ , ,  4    tnehes^         4  incbe?*,  taperini:  to^i  inch© 

Lower  casemate  armor , . .  4  » 
Upper        **  '*       ..4        •' 

5-liieb  gun  protection » , , »  4  « 
Connlnsrlowpr  aud^bleld.  5  *' 
Signal  tower  ......*♦,...  4        •■ 

SpUoter  bulkbeada SI         *< 

Prdieettf e  deck ^      *< 


4  laches. 


Two  decks^  U  laebes  amd  |  m 
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The  act  authorizing  the  St.  Louis  class  states  that  these  vessels  shall 
carry  "  the  most  powerful  ordnance  for  vessels  of  their  class,  and  have 
the  highest  speed  compatible  with  good  cruising  qualities  and  great 
radius  of  action":  all  these  qualifications  have  been  embodied  in  the 
design  for  these  vessels. 

The  main  deck  of  these  cruisers  is  supplemented  amidships  with  a  cov- 
ered superstructure,  within  whieh  are  located  four  6-inch  rapid-fire  guns 
and  six  Mpounder  rapid*Gre  guns;  outside  the  superstructure  are  two 
more  6-inch  rapid-fire  guns,  located  on  the  center  line*  one  forward  and 
the  other  aft.  Located  on  the  gun  deck  is  the  greater  portion  of  the 
battery,  consisting  of  eight  6- inch  rapid-fire  guns,  twelve  14 -pounder 
rapid-fire  guns,  and  four  i -pounder  rapid-fire  guns.  Sixteen  rapid*fire 
guns  arc  stationed  on  the  superstructure  deck  and  bridges,  and  the 
remainder  of  the  battery  is  located  in  the  fighting  lops  of  the  two  military 
ma^ts.  Additional  platforms  are  built  upon  the  masts  to  accommodate 
the  two  searchlights.  Electric  ammunition  hoists  are  designed  to  supply 
the  guns  with  the  greatest  rapidity,  making  it  possible  to  hurl  against 
an  enemy  a  broadside  of  about  twelve  tons  of  metal  per  mintitc. 

The  four  lofty  smokestacks,  extending  to  a  height  of  76  foet  6  inches 
above  the  normal  load  water-line,  provide  draft  for  sixteen  straight  water 
tubular  boilers  located  in  fotir  water-tight  compartments,  which,  together 
with  the  engines,  are  protected  by  the  side  armor,  sloping  deck  armor, 
and  a  r a* foot  coal-bunker. 

The  inner  bottom  of  these  vessels  extends  to  the  under  side  of  the 
protective  deck;  above  the  protective  deck  a  cellulose  coferdam,  30 
inches  wide  and  41  inches  above  the  normal  load  water-line,  extends 
throughout  the  length  of  the  vessel. 

In  the  construction  and  equipment  of  the  St.  Louis  class,  as  small  a 
quantity  as  possible  of  wood  is  to  be  used,  and  wherever  it  is  used  it  will 
be  electric  fire-proofed.  Each  vessel  of  this  class  is  fitted  to  accom- 
modate a  flag  officer  and  staff  in  conjunction  with  the  regular  comple- 
ment. In  commission  the  number  of  officers  will  be  ^g  and  the  crew 
will  number  s^s  men,  for  which  are  provided  16  boats,  ranging  from  a 
36- foot  steam  cutter  to  a  16* foot  dinghy,  and  tn  addition  to  tliese  two 
i^-foot  punts  and  two  life-rafts  will  be  carried.  These  boats  are  stowed 
in  chocks  on  the  superstructure  deck  and  swung  out  by  four  cranes. 

All  the  latest  and  best  improvements  in  construction  and  equipment 
are  to  be  provided  for  the  accommodation  and  comfort  of  the  officers 
and  crew. 

The  water-iine  belt,  4  inches  in  thickness,  extends  in  the  wake  of  the 
engines  and  boilers  and  magazines  for  over  one-third  of  the  vessels 
length,  and  reaches  from  several  feet  below  to  about  3  feet  above  the 
normal  water-line.  Side  armor  of  the  same  thickness  is  carried  up  amid- 
ships to  the  main  deck,  and  extends  between  and  include:^  the  forward 
and  after  6-inch  guns  on  the  gun  deck.  The  6-inch  guns  at  the  four 
comers  of  the  superstnicture  arc  also  protected  by  4-inch  armor. 

While  we  greatly  admire  these  vessels,  we  must  express  a  regret  that 
the  wtter-line  armor  was  not  carried  up  to  the  how,  even  if  tome  com- 
promise had  been  necessary  in  the  matter  of  coal  or  armament.  This  is 
an  age  of  anno  red  cruisers  (1.  #.,  ships  with  a  complete  water-line  belt)* 
and  it  is  regrettable  that  these  vessels  should  fill  short  of  the  require- 
ments for  want  of  the  [20  feet  of  a-  to  3-inch  armor  necessary  to  complete 
the  belt  to  the  stem. 
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The  com-pitli  cellulose  coffefdam  ftl  the  wmter*lii3e,  with  its  witei 
excluding  properties,  will  safeguard  the  trim  and  subility  oi  the  S 
Louis  against  all  but  the  smaller  6-  and  i4-|ioi]i)der  shells  about  a 
effectively  as  if  the  a-ttich  belt  were  extended  to  the  stem;  but  it  wt 
be  jnst  these  very  small  caliber  guns  that  will  be  used  to  search  out  aa 
cut  to  pieces  the  unprotected  ends  of  an  enemy's  waler-ltne,  ^m 

It  must  be  admitted  that  the  new  ships,  although  they  arc  not  qi^H 
the  class  of  the  armored  cruisers,  are  nevertheless  more  than  a  imi 
for  any  protected  cruiser  afloat,— Scirnfiik  American,  Dec*  22,  1900. 


THE  FIRST-CLASS  BATTLESHIP  WISCONSIN. 

The  first-class  battleship  Wisconsin,  recently  completed  by  the  Uiilo 
Iron  Works,  possesses  interest  for  our  readers  from  the  fact  that  she  wa 
built  in  the  yard  which  turned  out  the  famous  battleship  Oregon.  Th 
latter  vessel  like  the  Wisconsin,  is  one  of  a  class  of  three  sHpSt  and  \tk 
her  she  is  the  fastest  in  her  class.  The  Alabama,  the  Illinois  and  \Vls 
con  sin  were  authoriied  on  June  10.  1896.  The  first -named  vessels  wa 
allotted  to  the  Cramps^  of  Philadelphia,  and  has  already  undergone  he 
trials  with  great  success,  achieving  a  speed  of  1701  knots  an  hour.  Th 
Illinois  is  approaching  completion  at  the  yard  of  the  Newport  New 
Shipbuilding  Company,  and  the  Wisconsin  has  recently  completed  he 
official  trials,  on  which  she  made  an  average  speed  of  17.17  knots  pe 
hour;  The  principal  dimensions  of  the  vessel  are  as  follows:  Length 
368  feet;  beam,  7^  feel  2 54  inches;  mean  draft,  when  the  ship  i*  full 
equipped  ready  for  sea,  with  all  stores  on  board  and  a  normal  coa!  syppl; 
of  800  tons,  23,6  feel*  The  displacement  of  the  vessel  with  two-thirds  0 
ammunition  and  two-thirds  of  stores  on  board  is  11.565  tons.  He 
bunkers  have  a  maximum  coal  capacity  of  1440  tons.  She  is  propellct 
by  twin  engines.  They  arc  of  10^000  estimated  indicated  horse-power 
although  this  was  considerably  exceeded  on  the  trial  trip,  when  the  maxt 
mum  indication  reached  12.322.  They  are  of  the  inverted  thrce-cratik 
triple-expansion  type,  and  while  they  conform  broadly  to  the  spectfica 
tions  drawn  up  by  the  Naval  Bureau  of  Engineerings  the  builders  havi 
introduced  specialties  of  design,  which  they  hare  already  used  wit! 
marked  success  in  other  naval  vessels  built  for  the  government.  Th< 
most  noticeable  of  these  is  the  framing  of  the  engines,  which  is  formec 
of  forged  built-up  columns  at  the  back,  and  turned  columns  for  the  front 
side  of  the  engine.  The  forged  column  is  of  a  type  which  was  first  tisct 
by  these  builders  in  the  engines  of  the  Olympia,  and  later  in  those  o 
the  battleship  Oregon.  It  is  built  up  of  forged  plate  sides*  on  which  ar< 
flanges  For  securing  the  column  to  the  bedplate  and  to  the  cylinder  bot- 
toms. Between  the  sides  is  bolted  in  the  casting  which  forms  the  mair 
guides,  and  below  the  guides  the  sides  are  spread,  and  a  webplate  h 
worked  in.  the  lower  half  of  the  frame  being  thus  in  the  form  ol  afi 
inverted  Y-  It  is  claimed  by  the  builders  that  this  type  of  frame  pro- 
vides unusual  rigidity,  and  the  forged  iron  is  more  reliable  than  th€ 
material  of  the  usual  cast  steel  frames.  The  high-pressure  cylinder  is 
3JH  inches  in  diameter,  the  intermediate  St  inches,  and  the  low-pressure 
cylinder  78  inches  in  diameter,  the  common  stroke  being  4  feet.  Th< 
crank  shaft  is  made  of  three  interchangeable  and  reversible  sections^  the 
crank  pins  are  14^  inches  in  dLameter  by  17  inches  long;  and  there  is  a 
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ach  hole  axtally  through  the  shaft  and  crank  pins.  The  thrust  shafts 
are  14  inches  in  diameter,  and  the  propeller  shafts  14^  inches  in  diameter, 
with  a  9^*inch  axial  hole  throyghout  their  entire  length,  ejccept  in  the 
after  section,  where  they  pass  through  the  hub  of  the  propeUer,  in  which 
portion  the  hole  is  tapered* 

The  engines  are  fitted  with  straight -push,  reversing  gear,  and  the  air 
pumps  are  independent  of  the  tnain  engine.  The  main  circulating  pumps, 
which  supply  the  condensers,  may  be  used  to  empty  the  bilge  of  the  ship, 
for  which  purpose  they  have  a  capacity  of  12,000  gallons  per  minute. 
The  ^rew  propellers  arc  three-bladed  and  are  made  of  manganese  bronze. 
They  are  t$%  feet  iu  diameter  and  the  pitch  is  ij  feet  6  inches.  Steam 
is  supplied  by  eight  single-ended  steel  boilers  in  four  compartments;  the 
boilers  are  15  feet  6^  inches  in  diameter  and  10  feet  in  length. 

The  Wisconsin  is  a  fine,  seaworthy  vessel  with  a  good  freeboard  of 
about  30  feet  Forward  and  13  feet  aft.  Her  main  battery  of  four  15- inch 
breech -loading  rifles  is  carried  in  two  barbette  turrets;  the  barbettes  are 
plated  with  15  inches  of  Harveyized  steel,  and  the  turrets  with  14  inches. 
She  has  a  water-line  belt  from  7  to  8  feet  in  depth,  which  varies  in  thick- 
ness from  16^  to  9^3  inches  at  top  and  bottom  respectively  amidships  to 
4  inches  at  the  stem.  This  belt  extends  as  Far  aft  as  the  after  barbette. 
With  this  armor  is  associated  a  steel  deck  2^  inches  in  thickness  on  the 
flat,  3  inches  in  thickness  forward,  and  4  inches  from  the  after  end  of 
the  armor  belt  to  the  stern.  The  main  rapid*fire  battery  consists  of 
fourteen  6- inch  rapid-fire  guns,  ten  of  which  are  carried  on  the  main 
deck  and  four  on  the  spar  deck.  Of  these  on  the  main  deck,  eight  are 
carried  within  a  central  citadel,  which  is  protected  with  6  inches  of 
Harveyixed  armor,  the  armor  extending  in  the  wake  of  the  guns  and 
running  across  at  the  ends  of  the  battery  diagonally  to  a  junction  with 
the  iJ^inch  armor  of  the  barbettes.  The  two  other  guns  on  the  main 
deck  are  carried  well  forward  in  sponsons  armed  with  6  inches  of  Har- 
veyiied  steel  The  four  guns  on  the  spar  deck  are  carried  immediately 
above  the  central  rapid-fire  battery  and  are  likewise  protected  with  6 
inches  of  armor.  The  secondary  battery  is  made  up  of  sixteen  6-pound- 
ers,  six  I -pounders,  four  Colts  and  two  3-incb  field  guns.  There  arc  also 
four  Whitehead  torpedo  dischargers.  The  total  complement  of  oificers 
and  men  will  be  493.  Considering  that  the  keel  oF  the  vessel  was  not 
laid  until  February,  1897,  it  is  evident  that  improved  facilities  are  en- 
abling our  shipbuilders  to  turn  out  these  big  vessels  more  rapidly  than 
ihey  could  when  earlier  vessels  of  the  Oregon  type  were  built. — Scimfi^c 
Amtriam,  Dec.  8,  1900. 


U.  S.  TORPEDO-BOAT  DESTROYER  DALE. 

In  Marine  Engine^ing  for  August  brief  mentiou  was  made  of  the  launch 
of  the  torpedo-boat  destroyer  Dale  on  July  24  at  the  yards  of  the  Wm- 
E.  Trigg  Co,T  Richmond,  Va.  The  following  particulars  will  be  of 
hirtber  interest. 

The  Dale  is  the  first  of  the  sixteen  destroyers  now  building  for  the 
Government  to  be  launched.  As  it  was  a  side  launch,  unusual  interest 
was  created  and  upwards  oF  5000  people  witnessed  the  scene. 

Miss  Mary  H.  Wilson,  of  Philadelphia,  a  descendant  of  Commodore 
Dale,  after  whom  the  boat  is  named,  acted  as  spotisor  and  succeeded 
very  well  in  breaking  the  bottle  of  "  yellow  label  *'  over  the  bow  of  the 
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destroyer  is  it  took  Its  initia]  plunge.  The  boat  glided  smood 
wajs  witbotit  a  bttdi  of  aay  kind  and  came  to  a  stands tilj  afl 
gone  not  mor«  than  30  feet,  resting  graceful] y  on  the  water,  1 
line  showing  the  fineness  that  wiU  permit  the  high  speed  itjd 
to  make.  The  dimensions  and  jiartjcalars  of  ibe  launching  ^ 
follours: 

Groundways,  12  inches  by  12  bches,  yellow  pine. 

Groundwmy  shoes,  12  inches  by  i}4  inches,  oak, 

SlidJngways,  sJ^  inches  by  t2  inclies. 

Length  of  slidingways,  2j  feet 

Inclination  of  ways.  2  inches  to  7  feet. 

Ntimber  of  ways,  la 

Bearing  surface,  230  square  feet. 

Xumber  of  triggers,  5. 

Launching  weights,  193  tons. 

Pressure  per  square  foot,  .Sjg  ton. 

A  preparation  of  No.  i  Albany  grease  and  beef  tallow  was  app 

one-half  inch  thick  on  the  ways  and  then  covered  with  soft  soa] 

to  the  heat,  considerable  more  tallow  was  used  than  is  usuaHy 

The  dimensions  of  Ihe  Dale  arc  as  follows:  _ 

Leagtb  flT«r  all 245  ft,       I 

Beam..,,,....   .,      .,._... t3  ft.        ^ 

Depth .-.--. ,   . . ..,..- 14  tL  S  ia. 

Draft.... , ....,...,,....,,  n  ft.  «  I 

Ni^rmal  displacement ^ .      4^  torn. 

L  H.  R..,.. B,00a 

Speed - , 28  knots.] 

Thorny  croft  boilers^  Daring  type -..,......  4 

Total  grmte  surfftce  -.......-**♦.... -  *       315  aq.  ft. 

Total  he«Utig^fturf»ce... .... .... .17,768  aq.  ft. 

Steam  presstire,  boiler ...................      SOO  !bi.  pflr  \ 

Two  four-cylinder  iiiple-expaitftloti  engiaes.     Dfam.  of  cyllndei 
sa  In.,  and  t«o  3d  la.^  eaeh  with  a  common  stroke  of  2^  In. 


TORPEDO-BOAT  BARNEY. 

At  the  yard  of  the  Bath  Iron  Works.  Bath,  Me,,  00  Jul 
launched  the  U.  S.  torpedo-boat  Barney.  This  boat  is  one  of  tl 
authorized  by  Congress  in  1898-  Her  dimensions  and  chief  ] 
are  as  fotlows:  Length.  157  feet:  beam,  17  feet;  depth  amidshq 
9  inches;  mean  draft,  4  feet  S  inches;  displacement*  160  tons; 
knots;  cost  $170,000.  The  armament  wiH  consist  of  ihrcc  pair 
guns  and  three  tubes  for  short  1 8- inch  Whitehead  torpedoes 
Emgiwtmng,  Sept.,  1900. 
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The  Frigate  Constitution. 

In  giving  to  the  public  this  interesting,  well-written  and  reliable  history 
of  the  most  famous  ship  of  our  navy,  Prof.  Hollis  has  done  a  good  work, 
and  is  to  be  congratulated.  Though  the  book  is  not  a  naval  history,  the 
reader  will  get  a  very  good  idea  of  the  events  connected  with  the  estab- 
lishment of  the  navy  and  its  administration  during  the  first  half  of  the 
igth  century. 

The  numerous  illustrations  add  much  to  the  value  of  the  book. 

Navy  officers  will  be  glad  to  find  that,  even  in  a  book  intended  for 
popular  reading,  the  author  has  seen  fit  to  use  technical  and  nautical 
terms  in  describing  sea-fights,  rather  than  the  mongrel  vocabulary  that 
mars  some  of  the  so-called  popular  histories  of  the  navy.  J.  P.  P. 
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[American.] 
!¥  AND  NAVY  JOURNAL. 

September  i,  1900,  Noiseless  and  Smokeless  Guns.  The 
Chinese  Situation.  The  Story  of  Pekin.  The  Looting  of  Tien- 
tsin, An  Anglo-German  War  Chinese  Soldiers  and  Arms. 
Trial  of  the  Alabama. 

October  6.  Native  Soldiers  in  the  Philippines,  New  Ar- 
mored Cruisers.  Harbor  Fortifications  for  Manila.  Naval  War 
Colleges, 

October  13.  Siege  Experiences  in  Pekin.  Government  of 
Navy  Yards.  Field  Guns  on  Disappearing  Carriages.  Care  of 
Ordnance,     The  Chinese  Situation. 

October  27.  Our  Men  in  Chinese  Marches,  Arti6cial  Cover 
for  Infantry.     Admiral  O'Neirs  Report, 

November  3.     Increase  of  the  Navy.     French  Maneuvers. 

November  10,  Radical  Artillery  Changes  Proposed.  War- 
ships in  Disguise.  The  Metric  System*  Increase  in  the  Navy. 
Coal  Consumption  of  Turbine  Vessels.  The  Signal  Corps  in 
Active  Service. 

November  17,  Report  of  Chief  of  Ordnance,  Congress  and 
the  Services,  Report  of  Captain  Meyers  on  Pekin,  The  French 
Field  Gun.  Admiral  Crowninshield's  Report.  Our  New  Battle- 
ships,    Papers  on  Naval  Matters.     Launch  of  the  Arkansas, 

NovEMiiER  24.  Care  of  Guns  and  Carnages,  Modern  Arms 
Less  Deadly.  A  Test  for  Field  Guns,  A  French  Field  Gun, 
Work  of  the  Signal  Corps.     Releasing  Devices  for  Ships'  Boats. 

Decemher  I.  Shields  for  Defense.  French  View  of  our  Re- 
organization. Report  of  the  Secretary  of  tlic  Navy.  Launch  of 
the  Nevada, 

December  8.     Reclassification  of  Naval  Vessels. 
December  15^    A  French  Opinion  of  our  Navy.  The  Isthmus 
CanaL     Native  Troops  for  Colonics, 
December  32.     British  Naval  System. 

ARMY  AND  NAVV  REGISTER 

September  8.  1900.  Operations  of  the  30th  Infantry* 
Emergency  Ration,     Report   of  the  Accidcnl  lo  the  Oregon, 
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Admiral  Seymour's  Report  on  Chinese  Operations.  Army  Leg 
islation.     The  Chesapeake.     The  British  and  French  Maneuvers 

September  29.  Our  Policy  in  China.  Naval  Work  in  Nar 
ragansett  Bay.  Army  Order  on  Drill  and  Discipline.  Seriou 
Loss  in  Philippines.  Launch  of  the  O'Brien.  Launch  of  th 
Bagley.    The  Fleet  in  Asiatic  Waters.    The  Naval  Evolutions. 

October  6.  Report  of  General  Wood.  Report  of  Geners 
Lee.  Report  on  Collision  of  the  Iowa.  Report  of  West  Poir 
Visitors.  Foreign  Naval  Stations.  Report  on  Naval  Progresi 
A  Chinese  Plea.     Chandler  on  Armor. 

October  13.  Major  Story  on  Artillery.  Disappearing  Gur 
carriages.  Maneuvers  at  Newport.  Artillery  Reorganizatioi 
The  Submarine  Torpedo-boat.  Report  of  the  Judge-Advocat 
of  the  Navy. 

October  20.  Test  of  Smokeless  Powder.  The  Antic 
Rancor. 

November  3.  The  Annual  Report  of  the  Marine  Corps.  Ne 
Type  of  Torpedo-boat.  Launch  of  the  Lawrence.  The  Coa: 
Defenses.  Some  Critics  in  Manila.  Doyle  on  the  British  Sei 
vice. 

November  10.  Trial  of  the  Barney.  Trial  of  the  Stocktoi 
A  Naval  General  Staff.     The  Military  Schools. 

November  17.  The  New  Battleships.  Annual  Report  < 
General  Miles.  Report  from  Captain  Meyers.  Admiral  Crownii 
shield  on  Naval  Personnel.  The  Ordnance  Exhibit  at  Buflfal 
Launch  of  the  Arkansas. 

November  24.  Report  of  the  Assistant  Secretary  of  the  Nav 
Annual  Report  of  Chief  of  Bureau  of  Equipment.  Fortificatic 
Board  Report. 

December  i.  Report  of  the  Secretary  of  the  Navy.  TI 
New  Army  Bill.  The  Pacific  Cable.  The  Naval  Recommend 
tions. 

December  8.  Constructive  Service  in  the  Navy.  New  Rar 
ming  Device.  Trial  of  the  Stockton.  Official  Report  of  tl 
Wisconsin.  The  Messame  and  the  Navy.  Bureau  Consolid 
tions. 

December  15.     New  Protected  Cruisers. 

CASSIER'S  MAGAZINE. 

October,  1900.  The  Paris  Exhibition.  Electric  Cables  f 
High-tension  Service.  Transition  of  Electric  Power.  Rece 
American  Steam  Engine  Practice.  Some  Gearing  for  Electi 
Motors.  Water-cooling  Towers.  Suctions  Air  Chambers  f 
Pumps. 

November.  A  Russian  Petroleum  Pipe  Line.  Smoke  Abat 
ment.  Electricity  in  the  Printing  Office.  Charges  for  Electi 
Energy.     Continental  Steam  Engine  Practice. 
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December.     Electricity   at  the    Paris  Exhibition,      Machine 

Tools  at  the  Paris  Exhibition.     The  Steam  Automobile.     Motive 
Power  and  Industry.     The  Development  of  the  Gas  Engine. 

JOURNAL  OF  THE  AMERICAN  SOCIETY  OF  NAVAL  ENGI- 
NEERS. 

August,  1900.  Corrosion  of  Boiler  Tubes  in  the  United  States 
Navy,  Inertia  Stress  of  Elastic  Gears,  Water- tube  Boilers  in 
the  British  Navy.  Efficiency  of  the  Receiver  Superheater.  Ra- 
dial Valve  Gears,  Regarding  Effect  of  Compression  in  Steam 
Cjiinders  on  Economy.  On  the  Compression  of  Back-pressure 
Steam  into  the  Waste  Space  of  Cylinders. 

November,  Contract  Trial  of  the  United  States  Sea-going 
Battleship  Alabama.  Test  of  one  of  the  Babcock  and  Wilcox 
Boilers  for  the  Cincinnati.  Coal-consumption  Tests  of  S,  S. 
John  W.  Gates.  Corrosion  of  Boiler  Tubes  in  the  United  States 
Navy.  Inertia  Stress  of  Elastic  Gears.  Contract  Trial  of  the 
United  States  Battleship  Wisconsin,  Glass  Reveal er  for  Study- 
ing Condensation  in  Steam-engine  Cylinders  and  Rendering  the 
Effects  Visible.     Speed  Trials  of  the  Variag, 

JOURNAL  OF  THE  FRANKLIN  INSTITUTE. 

November,  1900.  Improvements  in  Bridge  Construction, 
The  Chemistry  and  Physics  of  Cast  Iron. 

December,  The  Use  of  Blast-furnace  Gases  in  Gas  Engines. 
Expanded  Metal  and  Some  of  the  Uses  it  is  Put 

JOURNAL   OF  THE  MILITARY   SERVICE   INSTITUTION   OF 
THE  UNITED  STATES. 

November,  1900,  Fighting  in  the  Philippines.  The  National 
Guard.    Notes  on  Vaccination,     Comments  and  Criticism. 

January,  190 i.  Military  Impediments,  Porto  Rico,  Napo- 
leonic Strategy,    Translations  and  Reprints. 

JOURNAL  OF  THE  UNITED  STATES  ARTILLERY. 

September  and  October,  1900.  The  Second  Boer  War. 
New  Formulas  for  Curved  Fire.    The  Study  of  Sea- powder, 

November  and  December.  Instruction  of  Coast  Artillery, 
The  Second  Boer  War,  A  Project  for  the  Regulation  of  Sea- 
coast  Artillery  Fire,  Applicable  to  the  Russian  Artillery.  The 
Dragon  (or  Kite)  Balloon.  The  Development  of  the  Krupp 
Field  Artillery  Material, 

MARINE  ENGINEERING. 

September^  1900.  Materials  Used  for  Marine  Dynamos  and 
their  Engines,     Balancing  of  Vertical  Marine  Engines,     High- 
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pressure  Scofcch  BoUcr,  Torpedo  Craft :  United  States  and 
eign  Tjpes.  Lattnch  of  the  U.  S.  Totpedchhomt  Destrtrfer  ] 
Ve«fels  Recaitl^r  Latinched  from  Home  and  Foreign  Yart 
October-  Siabmartue  Boats:  A  Comprchenfive  His 
Dutch  Torpedo-boat  Hydra.  Results  of  H.  M,  S.  EeUeisk  < 
nery  Experiments,  Supermiposed  Turrets  on  U.  S.  Battles 
Forty  Years  of  Vessel  Constnictioii. 

November.  U,  S.  Battleship  Wisconsio.  Japanese  Ship 
in  Nagasaki  Harbor. 

DECEMBEit  Gorernnieitt  Report  of  Shipbuilding  Condi 
of  Ihe  United  States.     Record  of  Home  and  Foreign  Laun^ 


SCIENTIFIC  AMERICAN*  ^ 

Seftembee  i,  1900,  Air  Resistance  to  Moving  Be 
Battleship  Kentucky,  Water-tube  Boilers.  Sal%*age  of 
Oregon.  Awards  at  Paris  Eacposltion.  Safety  in  Smok 
Poifter.     Wood  Preserving. 

SEFTEMBEit  22.     Coa!    Expoits   of   AtneHca.     Home 
Kmpp  Gun.     New  Era  of  ,\nierican  Sailing  Vessels, 

October  13.     High-power  Engines.     Naval  Progres 
nalmg  with  Kites.     Launch  of  the  Wyoming. 

October  15.  Air  Resistance  to  Moving  Bcxlies.  Armai 
of  Battleships  and  Cruisers,  Krupp  Iron  Works.  Moc 
Device.  Ordnance  of  Pan*American  Exposition.  Aban 
ment  of  Port  Royal  Naval  Station. 

October  20,  16-inch  Rifle.  Torpedo*boat  Bailey,  fl 
tube  Boilers,     Wireless  Telegraphy. 

October  27.     Armor-plate  Makers.     Galvanic  Action  of  i 
per  Sheathing.     Theor>^  of  Electricity.     Report  on   Naval 
neuvers.     Wood  Sheathing,     Interesting  Experiments  with  ' 
pedoes. 

November  3.     French  Cruisers. 

November  10,     New  Type  Battery.     Centrifugal  Gun. 
ent  and  Future  Steamships.     Wireless  Telegraphy. 

November  17.     New  Battleships.     Long-range  Firing. 
Propeller.    Trial  Trip  of  the  Variag, 

November  24.  Armor  Controversy.  New  Barometer.  Lc 
range  Rifle  Fire.     Steam  Turbine.     Swiss  Turbine.     The  Vi 

December  I.  The  Cruiser  California.  Efficiency  of  G 
Pacific  Coast  Shipbuilding. 

December  8.     Fire-proof  Dock    Construction.     The 
ship  Wisconsin. 

December  22.     U.  S.  Protected  Cruisers.    Report  on 
nance*     U.  S.  Cruiser  St.  Louis. 
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[Foreign.] 
JOURNAL  OF  THE  ROYAL  UNITED  SERVICE  INSTITUTION, 

August,  1900.  The  Creusot  3-inch  Rapid-fire  Gun.  Naval 
Prize  Essay,  Subject:  "'  Considering  the  Changes  made  in  Naval 
Construction  during  the  Past  Twenty  Years,  and  in  view  of  the 
Experience  Gained  during  the  Chi  no- Japanese  and  Spanish- 
American  Wars,  what  are  the  Best  Types  of  War  Vessels  for  the 
British  General  Equipment  for  Ships  of  all  Types?  *'  Shield  Pro- 
tection for  Troops  in  the  Field*  An  Italian  View  of  the  Boer 
War.     Collective  Practices. 

September.  Vertical  Section  through  Superimposed  Fore 
Turrets  of  U*  S.  Battleship  Kearsarge  from  Keel  to  Roof  of 
Upper  Gun  Emplacement.  The  Training  of  Seamen.  The 
Range  Question,     An  Italian  View  of  the  Boer  War, 

October.  The  Knights  Hospitallers  and  Ambulance  Work 
in  War,  From  Enslin  to  Bloemfontein  with  the  6th  Division. 
Russian  Progress  in  East  Asia,  The  Navy  under  Cromwell:  Its 
Strength  and  Cost,  1654.     New  Naval  Tactical  Game. 

November.  Sketch  of  Country  round  Lady  smith,  showing 
Boer  Positions,  The  Ladysmith  Pigeon  Post.  On  the  Relation 
of  Public  Secondary  Schools  to  the  Organization  of  National 
Defense.  Speed  in  Naval  Tactics.  The  Bombardment  of  Paris 
in  1870-71,  and  the  Reasons  which  Delayed  it. 

December.  The  New  Japanese  First-class  Battleship  Mikasa. 
The  Routes  of  Submarine  Cables.  The  Great  Trans-Sibcrian- 
Manchurian  Railway.  The  Question  of  the  Type  of  Battleships 
and  Cruisers  Most  Suited  for  the  Russian  Fleet. 


MITTHEILUNGEN  AUS  DEM  GEBIETE  DES  SEEWESENS. 

October,  1900.  New  Battleships  of  the  tiabsburg  Type. 
Leaky  Surface  Condensers,  Sailing-ships  as  Schoolships  for  the 
Merchant  Service,    The  Fortifications  of  Gibraltar 

November.  History  of  Ballistics.  What  Class  of  Men-of-war 
would  be  most  Desirable  for  England's  Navy  judging  from  Ex- 
periences gained  in  the  China- Japan  and  in  the  Spanish- American 

December,  Ancient  Egyptian  Types  of  Ships  and  their  Evo- 
lution.    Launching  of  the  German  fcruiser  Amazone. 

MARINE  RUNDSCHAU, 

October,  1900.  Medical  Attendance  on  Board  Ship  during 
the  17th  and  18th  Centuries.  Test  of  the  Sponge  Respirator  for 
People  in  Bunkers  and  Fire-rooms,  Loss  of  the  French  Torpedo- 
boat  Destroyer  Framee.  Participation  of  H.  M.  S.  litis  and  the 
German  Landing  Troops  during  the  Engagement  of  the  Taku 
Forts.  The  War  in  China,  The  Breakage  and  Repair  of  a 
Thrust  Bearing  on  Board  the  Steamer  Sonneberg, 
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NovEMBEJu  The  paitkjpatkm  of  the  Gerinmn  Naij^ 
Seymcmr  Relief  Expedition  and  the  Hngag^exnents  in  and  a 
Tkn-tsiii  dtmng  Jmic  and  July,  1900.  Formtilas  for  clet< 
ing  the  MUiiar>'  \  alues  of  Men-of-war.     Naval  Alltances  in 

LE  YACHT. 

October  6,  1900.  The  Spanish  Namr.  Prc^ramme  1 
laternadona]  Regatta  at  Camics,  to  he  held  in  Febrtiar 
March,  1901. 

October  13,    Arc  Sails  Necessary  to  become  Sailors? 

October  20,     Fishing  Vessels  at  the  Paris  Expositioo, 

October  27,  The  German  Xav^-  and  the  German  Em 
The  Merchant  Marine  at  the  Paris  Exposition.  List  of  T 
Men-of-war  and  their  Statioos  on  October  25,  190D, 

November  3.  The  Austrian  Armored  Coast-defense  ' 
Habsburg.     International  Maritime  Coogress. 

NovEMBER  la  The  Use  of  Torpedoes  on  Board  Fii 
Ships, 

November  17.     Apropos   of    Submarine    Telegrap 
Russian  Cruiser  Askold. 

November  24.     Report  of  M,  Fleur^^-Ravarin  on 
Budget. 
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Supplement.     Electricity  on  Board  & 


INTERNATIONAL  REVUE  tJBER  DIE  GESAMMTEN  ARl 
UND  FLOTTEN. 

October,  1900. 
Men-of-war. 

November.  Supplement.  Tactical  Considerations  of  th< 
in  Soutli  Africa.  The  Attack  of  Fortifications  in  a  Canii 
Graphic  Comparison  of  the  Ballistic  Qualities  of  Large^c 
Guns,  Development  of  German  Naval  Construction.  'Oie  i 
tion  of  Guns  in  the  Anglo- Boer  War.  Notes  on  the  Trai 
tation  of  Horses,  from  Experiences  furnished  bv  the  South 
can  Wan     Sanitary  Service  in  a  cavalrj^  Division  in  time  of 
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can  War. 


,  Auxiliary  Cruisers  in  the  Spanish-A 

Comparison  of  Existing  Armies  and  Fleets  c 
Present  Day.  Principles  of  the  Organization  of  Na\^l  I 
The  Personnel  of  the  Danish  Navy.  Change  in  the  Pers 
of  the  United  States  Navy,  Life-saving  Establishments  o 
Coasts  of  Europe.  Observation  of  Stars  at  Sea,  Spencer 
ler's  Method  of  Coaling  at  Sea.  Fundamental  Princ 
Selection  and  Distribution  of  Guns  for  Ship's  Armament. 
lurgical  Notes. 
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Naval  Chronicle:  Shipbuilding  at  Home  and  Abroad.  Eng- 
land— The  Striking  of  the  names  of  the  Belleble,  Warrior  and 
Boadicea  from  the  Naval  List.  Trial  of  the  Sloop  Condor, 
Launch  of  the  Sloops  Shearwater  and  Vestal.  Trial  of  the  Tor- 
pedo-destroyer Albatross.  France — Striking  of  the  Names  Tage 
and  Guichen  from  the  Naval  List  Launch  of  the  River  Gun- 
boat Argus.  Trial  of  the  Destroyers  La  Hire  and  Framee. 
Germany— Cost  of  the  Present  Fleet.  The  Squadron  Ironclads 
A  and  D.  The  Gunboats  Tiger  and  Luchs.  The  Austro-Hun- 
garian  Budget  for  1900.  Removal  of  the  name  of  the  Frigate 
De  Ruyter  from  the  Dutch  Naval  List.  The  Turkish  Gunboats 
Nasr-i-Huda,  Parike-i-Zaffer  and  Keshaf. 

No.  5,  May,  Upon  the  Strengthening  of  Ships'  Bottoms. 
Principles  of  the  Organization  of  Naval  Force.  The  Personnel 
of  the  Danish  Navy.  The  British  Naval  Budget  for  the  year 
1900-1901.  Fundamental  Principles  of  Selection  and  Distribu- 
tion of  Guns  for  Ships'  Armament.  Maximum  Displacement  and 
Necessary  Speed  for  Ironclads.  The  Launch  of  the  Ship  into  the 
Water,    The  Coal  Industry  in  the  Black  Sea  Basin. 

Naval  Chronicle:  Shipbuilding  at  Home  and  Abroad.  France— 
The  Striking  of  the  Names  of  the  Coast-defense  Ironclads  Richer 
lieu.  Trident  and  Colbert  from  the  Naval  List.  Launch  of  the 
Armored  Cruisers  Montcalm  and  Dupleix.  Launch  of  the  De- 
stroyer Yatagan.  Experiment  in  Mobilization  of  French  Tor- 
pedo-boats, Launch  of  the  German  Armored  Cruiser  Prinz 
Heinrich,  Cost  and  Composition  of  the  Italian  Fleet.  Trial  of 
the  Italian  Torpedo-boat*  First-class,  Pelican.  Swedish  Budget 
for  1900.  Removal  of  Fighting  Tops  from  Ships  of  the  Swedish 
Navy.  Experiment  in  Partial  Mobilization  made  in  one  of  the 
Coast  Provinces  of  Norway. 

Accidents  to  Vessels:  Collision  of  the  French  Torpedo-de- 
stroyer Hallebarde  and  the  Ironclad  Gaulois.  Grounding  of  the 
German  Ironclad  Sachsen.  Disaster  to  the  Liber ian  Fleet  (two 
small  vessels  lost). 

Ordnance  and  Armor:  Trial  of  the  Dynamite  Gun  in  Norway. 
Captain  Orde-Brown  upon  Armor  Plates. 

Miscellaneous:  Export  of  Stone  Coal  from  Japan. 

PROCEEDINGS  OF  THE  ROYAL  ARTILLERY  INSTITUTION. 

September  and  October,  1900.  An  Outline  of  Some  Re- 
forms in  the  Mounted  Branch  of  the  Royal  Regiment  Artillery. 
Duncan  Essays,  1900 — "  Now  that  Q.  F.  Guns  and  Smokeless 
Powder  have  been  Introduced,  should  any  Change  be  made  in 
the  Tactics  and  the  Positions  taken  up  by  Field  Artillery?" 
Fourteen  Days'  Howitzer  Work  on  Service.  The  Artillery  Es- 
cort* Night  Communications  in  Fortresses.  Some  Reflections 
on  the  Technical  Training  of  Officers  of  the  Royal  Garrison 
Artillery.    The  Boer  War. 
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November.  Ranging  with  Field  and  Mountain  Guns.  *l 
Battle  of  Diamond  Hill  as  it  appeared  from  the  Sad  Field  B 
tery,  June  ii  and  12,  1900.  The  Figure  of  Merit  of  any  Co 
pany  Practicing  Seawards.  The  Boer  War,  189^1900.  "I 
Rocket  Troop.  The  2d  Brigade  Division,  Royal  Field  Artille 
in  the  Natal  Campaign^  1899- 1900.  The  Training  of  Batt< 
Horses.    The  Artillery  Escort 
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TRANSACTIONS  OF  THE  INSTITUTION  OF  NAVAL  A 
TECTS,  1900. 

The  Imperial  Japanese  Navy,  A  Short  Accotint  of  Some 
the  Changes  which  have  been  Introduced  into  the  Types,  Si: 
and  Construction  of  Ships  during  the  Period  of  my  Connecti( 
extending  over  Forty  Years,  with  Lloyd's  Register  of  Brit: 
and  Foreign  Shipping.  An  Experimental  Method  of  Ascerta 
ing  the  RoUing  of  Ships  on  Waves.  Practical  Results  of  Soi 
Innovations  in  Modern  Shipbuilding.  On  Balancing  of  Stej 
Engines.  The  Engines  of  the  Corvette  General  Baquedaj 
On  the  Uniformity  of  Turning  Moments  of  Marine  Engin 
The  Distribution  of  Pressure  due  to  Flow  round  Submerj 
Surfaces,  with  Special  Reference  to  Balanced  Rudders.  T 
Action  of  Bilge  Keels.  On  tlie  Influence  of  Depth  of  Water 
the  Resistance  of  Ships.  On  Mysterious  Fractures  of 
Shafts.     Corrosion  and  Failure  of  Propeller  Shafts. 
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THE  STEAMSHIP. 

September,  1900.  Marine  Boiler  Explosions,  The  Boil< 
of  the  Navy.  Waste  of  Fuel  from  Boiler  Scale*  Launch  ^L 
Indian  Troopship  at  Govan,  fl 

October,     Marine     Boiler     Explosions.      Shipbuilding 
America.    Petroleum  Fuel  for  Warships.    Liquid  Fuel  on  Stea 
ers*     The  Fastest  Big  Warship,    Japanese  Steamships  for  E 
rope.     Boiler  Horse-powen     Present-day  Wood  Shipbuildii 
America* 

November,  Marine  Boiler  Explosion.  Water- tube  Bi 
in  the  British  Navy.  Propeller  Shaft  Failures,  Defective  T 
Shafts  and  Triple-expansion  Engines.  Scaling  Boilers.  T 
Turbine  Engines  of  H.  M.  S,  Viper:  Speed  and  Coal  ConsuK 
tion.  Low  Water  in  Boilers.  The  Influence  of  Aluminum 
the  Carbon  in  Cast  SteeL  The  Russian  Navy,  Wireless  Tek 
raphy  that  cannot  be  Tapped 

TRANSLATORS  AND  REVIEWERS. 

Lieut. -Commander  J.  P,  Parker,  U,  S. 
Lieut.  J.  B.  Bernadou,  U.  S*  N, 
Lieut,  H*  J,  ZiEGP.MEtHK.  U,  S.  N. 
Lieut.  E.  W.  Eberle,  U.  S.  N. 


OFFICERS  OF  THE  INSTITUTE. 


President 
Rear-Admiral  WILLIAM  T.  SAMPSON,  U.  S.  Navy. 

Vice-Ptesident 
Commander  RICHARD  WAINWRIGHT,  U.  S.  Navy. 

Secretary  and  Treasurer, 
Lieutenant  E.  W.  EBERLE,  U.  S.  Navy. 


Board  of  Control. 

Ccmmandcr  C.  E.  COLAHAN,  U.  S.  Navy. 
Lieutenant-Commander  AUSTIN  M.  KNIGHT,  U.  S.  Navy. 
Lieutenant-Commander  J.  P.  PARKER,  U.  S.  Navy. 
Lieutenant  J.  E.  CRAVEN.  U.  S.  Navy. 
Ueutenant  L.  S.  VAN  DUZER.  U.  S.  Navy. 
Lieutenant  E.  W.  EBERLE.  U.  S.  Navy  (ex  officio). 
Professor  N.  M.  TERRY,  A.  M.,  Ph.  D. 


SPECIAL  NOTICE. 


NAVAL  INSTITUTE  PRIZE  ESSAY,  1901. 


A  prize  of  one  hundred  dollars,  with  a  gold  medal,  is  offered  by 
Naval  Institute  for  the  best  essay  presented  on  any  subject  pertain 
to  the  naval  profession,  subject  to  the  following  rules: 

1.  The  award  for  the  prize  shall  be  made  by  the  Board  of  Cont 
voting  by  ballot  and  without  knowledge  of  the  names  of  the  competit< 

2.  Eadi  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  S 
retary  and  Treasurer  on  or  before  January  i,  1902.  The  name  of  the  wi 
shall  not  be  given  in  this  envelope,  but  instead  thereof  a  motto.  Acc< 
panying  the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secret 
and  Treasurer,  with  Uie  motto  on  the  outside  and  writer's  name  : 
motto  inside.  This  envelope  is  not  to  be  opened  until  after  the  decii 
of  the  Board. 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the 
stitute;  and  the  essays  of  other  competitors,  receiving  honorable  menti 
to  be  published  also,  at  the  discretion  of  the  Board  of  Control;  and 
change  shall  be  made  in  the  text  of  any  competitive  essay,  published 
the  Proceedings  of  the  Institute,  after  it  leaves  the  hands  of  the  Boi 

4.  Any  essay  not  having  received  honorable  mention,  may  be  p 
lished  also,  at  the  discretion  of  the  Board  of  Control,  but  only  with 
consent  of  the  author. 

5.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceeding 
the  Institute. 

6.  All  essays  submitted  must  be  either  type-written  or  copied  ii 
clear  and  legible  hand. 

7.  The  successful  competitor  will  be  made  a  Life  Member  of  the  It 
tute.  If  the  essayist  second  in  order  of  merit  receive  "  Honorable  'k 
tion,"  he  will  also  be  made  a  life  member. 

8.  In  the  event  of  the  Prize  being  awarded  to  the  winner  of  a  previ 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  a  c 
medal. 

By  direction  of  the  Board  of  Control. 

E.  W.  Eberle. 
LieHi.,  U,  S.  AT.,  Secretary  and  Treasun 

Annapous,  Md.,  June  /,  igoo. 
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VOLTMETERS, 

AMMETERS, 

WATTMETERS. 


Weston  Electrical  Instrument  Co, 

I  14-120   WILLIAM   STREET,  NEWARK,  N.  J. 

|OF£AN  WESTON  ELEGTftlCAL  INSIHUMENT  CO.  ELLIOTT  8R0S. 

Rltterstri»i«  No,  BS.  Ho.  101  St.  Wartlni  Liiii, 


GENERAL  ELECTRIC  COHPiMI. 

COlwIPLETE 

Eleetfie  Iiight  and  Pouiei*  Pic 

FOR 

WAR  VESSELS,  STEAMSHIPS,  YACH 
DOCKS,  WHARVES,  &c. 

Our  Marine  Generatini;  Set  with  Engine  and  Dynamo  on  t1 
Base  is  the  most  Compact  and  Perfect  Marine 
Electric  Li|^t  and  Power  Plant. 

Seiich  Limits,  Dock  Hoists,  Fans,  Yentilatoi 
Incandescent  Li^ts,  Arc  Lamps,  etc. 

MAIN  OFFICE,    -    -    SCHENECTADY, 

8ALE8  OFFICES  IN  ALL  LARGE  CITIES  IN  THE  UNITED  STA' 


WM.  R.  TRIGG  COMPAr 

€\overamenf  (©onfraotorA 


BUILDING 


^  ^  ^  SHUBRICK, 

United  States  Torpedo  Boats  STO  C  KTO  N , 

^  ^  >  AND  TH0RN7 


-AND- 


Torpedo  Boat  Destroyers 

DALE  and  DECATUR. 

SHIPBUILDING   IN   ALL  ITS   BRANCHI 

(10) 


SCOVILL  MANUFACTURING  CO. 

1K¥AXBRB(JRY,  COBiBi. 

U.  S.  A. 

^KEET  Brass,  Copper,  and  Nickel  Silver, 

FOR  Cartridge  Shells  and  Bullet  Covers. 

wOPPER  AND  German  Silver  Wire  for  Electrical 

Purposes. 

Gilt  Buttons  for  the  Army  and  Navy. 


THB  RALEIGH, 

PENNSTLYAHIA  AVENUE,  COR.  12th  STREET,  N.  W. 

WASHINGTON,  D.  C. 

EUROPEAN  PLAN.  ABSOLUTELY  FIRE-PROOF. 

THE  MODERN  HOTEL  OF  THE  CITY. 

T.  J.    TALTY,   Manager 

ALTAMONT  AND  ELKTON  BOUQUET 

BETTER    THAN     irkQ     pipAD        EQUAL  TO 
BEST.  IU=     V/lljnri.     IMPORTED. 

Handled  for  years  by  the  NAVAL  ACADEnV  CLUB. 

Your  Patronage  Solicited. 

Richard  Bond  &  Co.,       Baltimore,  Md. 


Breakfast  Coco 


Pure,  DdiciouSt  Nutritious.     ^ 

Costs  Less  than  ONE  CENT  m 

Baron    von   Liebig,  one    of    ihe 
known  writers  on  dietetics,  savs  ; — 

•'  it  is  a  perfect  food,  as  wholesoi 

dcHdous.   a  beneficent  restorer  of  cjisha 

power :  biil  its  quality  must  Ix-  good,  und  it 

Ije  carefully  ]>repared.    It  is  highly  noun 

and  easily  digested  and  is  fitted  to  repair  w 

strength »  preserve  healtl»,  and  prolong  lil 

agrees  with  dry  temperaments  and  con 

cents;  with  motherti  who  nurse  thetrcliil 

with  those  whose  occupations  oblige  th< 

undergo    severe    mental   strains:     with 

Jic  speakers,  and  with  all  those  wh< 

to  work  a  portion  of  the  lime  needc 

'skep.    1 1  soothes  both  stomach  and 

and  for  this  reason,  as  well  as  for  oth 

is  the  l^est  friend  of  those  engaged 

erary  pursuits. 

"  Walter  Baker  &  Company,  of  Dorchester^  Mass,,  U,  S*  ^ 
given  years  of  sindy  to  the  skvlful  preparation  of  cocoa  and  choc 
and  have  devised  machitier%'  and  systems  pec n liar  to  their  mc 
of  treatment,  whereby  the  purity,  palatiibilitVt  And  highest  nu 
cliaraeterislics  are  retained.  Their  preparations  are  known  the 
over  and  have  received  the  highest  endorsements  from  the  mi 
practitioner,  the  nurse,  and  the  intelligent  housekeeper  and  catcfi 
Dieieik  and  Hygknk  Gaut(i€,  ^B 

Be  Sure  X\m\  the  Package  Bears  our  Tfade^Mark* 

i    WALTER  BAKER  &  CO.  LiMlTE 

%  DORCHESTER,    MASS.  fl 


F.  J.  HEIBERGER, 


.^m.^^^ii-»^. 


ARMY  AND  NAVY 


HimkitiMdgi 


95  FIFTEENTH  STREET, 

OPPOSITE  U.   S.  TREASURY, 

-«^9<».  WASHINGTON,  D.  C. 

Rice  &  Duval, 


MOOCRATC  pniccs. 


^i»m\)  anb  P\a«y  (Uniform*  anb  f©Q&hionable 
.  .  .  Civilian  ©re**.  .  .  . 

2:51  Broadway,  -  -   New  York. 

OPrOSITK  N.  Y.   POST  OFFICE. 
A.  H.  RICE.  J.  H.  STRAHAN. 


UNION  IRON  WORf 


SAN  FRANCISCO,  CALIFORNIA. 


BUILDERS  OF  CRUISERS. 

CHARLESTOM, 
Cr\#^<J     SAN    FRAMCIS( 
OLYMPIA, 

Coast    Defense    Vessel    MONTER 
Battle-Ship   OREGON. 


^      William  H.  Horstmann  Company 

I    Fifth  and  Cherry  Streets  PHILADELPf 

I         Military  Equipments 

k  Corrcctn«f5s  In  every  dt-tail 

PRICE    Lists  ^  thorou«h  know  ed^e  of  the  ReKulati 

r  ON   Application  and  Requirements  of  the  ^ervlce 
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Avoids  strains  of  water  hammer  on  piping  and 
the  wrecking  of  engines. 


Adopted  by  U»S.  Navy  and  Light  House  Depari- 
ment. 

Sols  Bl^iitrpACTVKBiffl, 

THE  GOUBKRT   MANUFACTURING  CO, 
14  &  16  Church  St.,  New  York, 

A  uo  MAitiir*cTo«iiK»  op  i-hb  GUVBBftT  fEED  W  ATER  H  EAT  EM. 


HIGH-ORADE 

Marine 
Boilers. 

Cenlrifuj^al 
Pumping 
Machinery. 

UKGSFORD  mmi  m  machine  WOBtS,  Osweto,  1 1. 


EDW.  B.  BRUGE  &  EO. 

303,  305  &  307  Exchange  Place. 

BALTIPS/IORE.  PvID. 

Wines  and  Spirits. 


OllT*LVCfl«  AND 


aOLe  PROPRIETORS  OF  THE 

OLD  RESERVE  i860  AND  SOMERSET  CLUB 
MARYLAND  RYE  WHISKY, 

Our  Brands  are  used  with  sal  is  fact  ion  by  the  Naval  Academy 
CUih  of  Annapolis. 


STANDARD 
MILITARY 

BOOKS. 

Send  for  our  Catalogue. 

Jt7«iX  OUXi 

«<Caiitpmt£n  of  Koni^griitz/' 

**  Cuvalry  of  the  Army  of  the 

Potomac/' 
'«The    Signet    Corps    In    the 

War  with  Spain.'' 
'^  Catechism  of  Court- i^artlal 

Duty.'* 
''Lance  Line  Coiistructlon/' 


TWO  MILLTOn  ACRES 

FREE  HOMES 
IN  OKLAHOIV! 

FntE  Farms  and  Fine 
Town  lots      h 

In  ih€  fumous  Kiowt,  Comanrhe  lad  Ai 

Gpemiig  to  BiiuUn,  Wc  wit  I  ftcad  »  | 
due  t^Htgcf,  wkh  fulE  ipiimtiintiA  hoM*  i 
perfect  tbiinfi  Tor  ilicjc  landM,  nmd  n  fl 
Irtd   hlAp,  ll|»Oti  rcceifti  rf  Sl.OO- 

OZLAHOMA^S  OEOFS  FOE  1& 
AEE  WOKSEBFUL. 


HUDSON-KIMBERLY  PUBLISHING  CO,,  KANSAS  CITY,  R 

Bpe  -Threading^ri 
Cutting  Machine 

Of  dU  sizes,   14  ii^  to  ^ 

STEAM  and  ^ 
GAS  FITTERS' 
HAND  TQOUS, 


ALSO  PATENT  WHEEL 
,  ,  .  PIPE  CUTTE 


DIE^TOCKS  AND  VISES, 


^END    FOR    CATALO0U£^ 


D.  SAUNDERS'  Sons, 

No.  66  Atherton  Street.  Y0NKER5, 


THE  ALLEN  DENSE  AIR  ICE  MACHINE. 


b«« 


••. 


Contaias  only  air.    The  only  ic«  maefiiiie  u«ec!  on  V.  8.  meti-of-wir. 
Demanded  by  Ihe  Rpecigratmns  o!  the  Navy  DeparlmenL 

H.  B.  ROELKER.  41  Maiden  Lane,  N.  Y. 

Dedpir  and  Muitiflietiirftr  of  Scrtw  Propetltrt.  Oatisitliiiif  aad  Oonliidifif  W^^mm. 


The  California  Powder  Works, 

330  3S<£.A.Se3S:ET  STKEET, 
SAN  FRANCISCO.  CAL. 

MANUFACTURERS  OF 

»uct«„is^£XPLOSIVES 


Military  Powders — smokeless  and  ionitiom, 
Dynamite,* 

Black  Blasting  Powder, 
Shot  Qun  Cartridges. 


f 


* 


FOR  THE 

Supply  of ,  *  » 


Coal    and 

Provisio] 


W.  R,  GRACE  &  CO. 

I 

New    York,  London,   Lima,    Valparaiso,    San    Frafti 
Callao,  Santiago »  Concepcion. 


i 


Commission  and  Forwarding  Agents* 

Agents  of  the  New  York  and  Pacific  Steamship  C 

MERCHANTS*  LINE/*  f 

MONTHLY  SAILINGS  FROM  NEW  YORK  TO  THE  WEST  COAST 


4 


Orford  Copper  Co. 


No.  99  JOHN  STREET, 

^CORNER  CLIFF  STREET.^ 


COPPER  INGOTS, 
WIRE  BARS  AND  CAKES. 


Nickel  and  Nickel  Oxides 

FOR  USE  IN  PREPARING  MCKEL  STEEL 

FOR  ARMOR  PLATES 


The  prineipai  object  0/  this  bmk  is  ia  km^e  at  knnd  a 
systematized  />ian,  ami  blank  forms,  that  can  be  used  in 
all  types  of  ships,  Tht  scheme  aiUpted  has  been  suc- 
cessfully tried  an  several  vessels  vf  the  New  Natfy. 

Ihtrudfy    bouHit   in    t  mi  hit  ion    ^mt    itith  x<t/it    trtt^ftx^. 

lit  mtmhers  a/  //tr  Instiiutc  at  cttjL 

c4  Text-Book  of  Ordnance  and  Gunnery. 

kBy  Cmnmander  R.  R,  Ingcrsotl,  LL  S.  Nitty,  This 
book  has  Just  been  thar&Ui^^hly  rcristd  ami  etilarged. 
The  latest  turret  mounts  ami  types  of  gitfi\  adopted  by 
the  Department  appear  in  this  edition.  The  machine 
gun  is  also  brought  up  to  date. 
This  book  is  of  especial  value  to  officers  of  the  nrw 
line  preparing  for  their  examirtatioH.  Adopted  as  texi 
book  at  (J,  S.  .Vaval  Acailemy.     I^ice,  ^J  Jo. 

Explorations  in  c4taska* 

kBy  Lieut.- Cornmamier  George  M,  Stt^ney,  IK  S.  Natry, 
In  order  to  supply  the  readers  of  the  Institute  with  this 
interesting  narrative  in  book  form,  ami  to  supply  the 
demami  for  copies  from  the  general  public,  a  limited 
number  of  copies  have  been  bouml  in  eloth,  with  tasteful 
and  appropriate  design  upon  ecn*fr,     Priet,  $i.S^^ 

Gunnery  and  Torpedo  Drill  Book  for  the  U*  S.  Ndvy. 
Prepared  by  Ueutenant  E,  W.  B^erU\   U>  S.  Naty, 

r  under  the  direction  of  the  Bureau  of  Navigation,  Nm*y 
Department.  The  book  is  of  eonveftient  sise  far  the 
pocket  A  valuable  bookfrn^  the  Nm^al  Reserves.  Far 
sale  after  February  to,  r^oi. 

Nanthomc'iy  t^mmd  injtfxthlf  dtuf  Russia  Itaiktrwiih  g&ld 
htttring.     Prict  Sf  <*>o. 

Address  alt  orders  to  tht 

SECRETARY  AND  TREASURER 

of  the  U.  S.  ^iVi!  institute, 

ANNAPOLIS.  MD. 


Henry  Clay  and  Bock  &  Co. 

THE  HAVANA  CIGAR  &  TOBACCO  FACTORIES 


(LIMITED, ) 


PAID  UP  CAPITAL, 


$7,000.000~-QOLD. 


CIGAR  factories: 

AGUILA  DE  ORO,  (BocK  A  Co.  J  Concepci/iH  tie  b  Valla  No.  5,  7,  9&1L 

HENRY  CLAY,  (JuLtAN  Altarik).  Canada  Luyan6  No.  08  A  UKJ, 

tN TIMID ADp  (Antonio  CARCfNCBo),  Cakada  Belascoain  No.  34, 

ESFAt^OLA,  (Flteyo  A  Co.  J  Gonsulado  Street  No,  &1  &  93. 

CORONA,  (Ai  VAREK  A  Lopez),  CaUada  de  la  Heina  No.  1. 

ROSA  DE  SANTIAGO.  (RooKR  A  Co.,)  Calzada  Belaecoain  No.  2  C* 

FLOR  DE  NAVES.  (Coeto  Ho.,)  Eatrella  Street  No.  19. 

EST  ELLA,  (Cortina  A  OoMKz),  Marques  Gomalez  Street  No.  10, 

PROMINENTE,  (A.  MuRo),  Dragonea  Street.  No.  41. 

ANNUAL  OUTPUT:   OVER  85  MILLIONS  OF  OmARS. 


CJGAfTETTE  FACTORIES: 


(MAKquvs  U  A  bell),  F*aeo  Catloa,  IIL 


LEGITIMIDAD. 

HONRADEZ, 

HIDALGUIA,         J 

CORONA.  (Alvarkk  &  LoFEZ),  Amiatad  No.  HO. 

FIN  DE  S^GLO,  Ueyea  Street  No.  3. 

AGUILA  DE  ORG.  Bock  &  0>,, 

HENRY  CLAY, 


ESFAI^OLA,  fFu 
EL  COMERCIO 


iRO.  Bock  &  Co., J  \ 
,  (Jul.  ALVAaEZ.)  I 
Fuavo  &  Co.,)  r 
),  {Miguel  CcsiO    * 


?riac«taNo«  I,  S,  5. 


ANNUAL  OUTPUT:   OVER  M60  MILLIONS  OF  CIGARETTES. 


HABANA 
DIrcccion  General, 

CalJe  de  Cuba  num. 


LONDON 
^     Ollicet  Dash  wood  Hciiise, 
New  Broad  Street  No.  9. 


(7) 


TJkt  wrt/frs  ane  rtipcmsihlf  imfyfir  ike  cat^fnts  &/iktir  rtspeethft  mriifU$m  J 

CONTENTS. 


Errors  of  Gtm-FrRE  at  Sea*    By  Professor  Philip  R.  Alger,  U.  S.  N.,  57] 
Our  New  Battleships  and  Armored  Cruisers,    By  D,  W,  Taylar, 

Naval  Constructor,  U.  S.  N., ,    ,    .     .    ,    ,    .    -    *  5S 

The  Influence  of  Submarine  Cables  upon  Military  and  Naval 
Supremacy,     By  George  Owen  Squicr,  Ph.  D.,  Captain  Signal 

Corps,  U,  S,  V,,    ,   ,    ,    ,    . .....,..,.  55 

Porter's  Position  Verifier — an  Aid  to  Safe  Coast  Navigation. 

By  Captain  Allan  H,  Porter,    .    ,    ,     .    ,    ,    ,    ,    ,    ....     ,    •    ,  62J 
AStretcher  i-OR  Wounded  on  BoahdShif.    By  Licuu-Comnianclcr 

Dennis  H.  Mahan,  U,  S.  N *    ,    *  625 

Torpedo  Safety  Devices.    By  Emil  Gathmann,  Ordnance  Enpneer.  629 
Operations  in   North  IChina,     By   Lieutenant  W.  C.  Davidson, 

U.  S.  N,.    ........ 6^7 

Ducussi&n  : 
Torpedo  Operations  in  Naval  Warfare.     (See  No.  95,) 

Lieuienant-CommAnder  W.  Irving  Chambers,  U.  S.  N.,  647. — 
Captain  Caspar  T.  Goodrich,  U.S.  N.,  650. ^Lieutenant  R.  C 
Smith,  U,  S.  N.,  653, — Lieutenant  John  M.  Ellicott,  U.  S,  N,, 
654. — Lieutenant  ],  Hood,  U.  S.  N-,  654. — Lieutenant-Com- 
mander Bradley  A.  Fiske.  U.  S.  N.,  656. — Lieutenant  W,  S, 
Crosley,  U,  S.  N,,  65S. — Lieutenant  J,  L.  Jayne,  U.  S.  N,,  659. 

Professional  Notes, ,   ,  663 

Telegraph  Cables  in  Time  of  Wan— The  Development  of  German 
Naval  Construction,— Report  of  the  Chief  of  the  Bureau  of  Ord- 
nance.— The  British  Navy. — Turbine  Steam  Engines. — Mar- 
coni's Latest  Developments— Synchronized  Messages. — NavaJ 
Construction  in  France. — Armor- Plate  Trials. — The  Con-spara- 
tive  Efficiency  of  the  Krupp,  Armstrong  and  Schn eider- Cajiet 
Guns. — The  New  12-inch  Naval  Gun. — Interesting  Experiments 
with  Torpedoes. — Gathmann  Aerial  Torpedo  Gun. — The  New 
First*C(assAu5trian Coast- Def en sc Battlesh i p  H ab sbu rg. — Dutch 
Torpedo  -BoatHydra.^H,M.S.Essex. — BritishArmoredCruiser 
Aboukir.^The  Armored  Cruiser  Jeanne  d'Arc. — The  New 
German  Cruiser  Amaione. — The  German  Armored  Cruiser 
Prinz  Heinrich. — The  Japanese  Battleship  Mikasa. — The  First- 
Class  Battleship  Alabama. — The  New  Battleships. — The  New 
Armored  Cruisers  of  the  California  and  Maryland  Types. — 
Launch  of  the  Monitor  Wyoming. — ^The  Protected  Cruisers  of 
the  St,  Louis  Class.— ^The  First-Class  Battleship  Wisconsin, ^ — 
U.  S.  Torpedo-Boat  Destroyer  Dale.— Torpedo- Boat  Rarney. 

JK  Review,  ,    . ,  yz\ 

*BiBi.iOGRAPHtc  Notes -   -    -    ^        ,  7i3 

Officers  of  the  iNSTiTtrrE j^^ 

Special  Notice. — Naval  Institute  Prite  Essay,  1901 7^ 

Advertisements. 


Vol.  XXVI.,  No.  4.     Dec,  1900.  Whole  No.  96. 


PROCEEDINGS 


Please  sign  this  receipt  and  mail  it  to  the  Secretary  and  Treasurer,  U.  S. 
Naval  Institute,  Annapolis,  Md.  The  address  given  below  should  be  the  one 
to  which  future  publications  and  communications  are  to  be  sent. 

Received  of  U,  S.  Naval  Institute. 

One  Copy  PROCEEDINGS,  Whole   No.  96. 

Name, 

Address, 


The  Proceedings  are  published  at  the  end  of  each  quarter;  members  or 
subscribers  not  receiving  their  copies  in  due  time  will  please  notify  the  Secretary 
and  Treasurer  of  the  fact. 


EDITED  BY  E.  W.  EBERLB 

PUBLISHED  QUARTERLY  BY  THE  INSTITUTE. 

ANNAPOLIS,    MD. 


ComiiCHT,  1900,  SY  E.  W.  EnKLB, 

Set'f  ^nd  TVmx.   U.  S.  Ninmi  Inttiiutt, 


